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ABSTRACT 
 
 In the United States, approximately 3% of infants are diagnosed with a major birth defect 
each year. Whereas prevention efforts have led to decreases in some birth defects, the cause of 
approximately 70% of birth defects remains unknown. More recently, there has been increasing 
concern regarding exposures to environmental agents, such as air pollution during pregnancy, 
and the risk of birth defects. Over the past decade, there has been an increase in research 
studies examining the association between air pollution and birth defects. The results have been 
inconsistent, with some studies reporting that higher levels of exposure from the same pollutant 
increase the risk of birth defects, whereas others report no risk or even a decrease in risk. 
These inconsistencies may arise from differences in exposure assessment methods across 
epidemiological studies.  
 A comprehensive series of sensitivity analyses were conducted to evaluate the impact of 
different exposure estimation decisions on the adjusted measures of associations between 
ambient air pollution exposure and birth defects. For each of six decisions – spatial scale, 
spatial limit, temporal scale, temporal limit, data aggregation sequence, and weighting scheme – 
two alternative choices were considered, and maternal exposure to PM2.5 and benzene were 
estimated for each ‘sensitivity case' (unique combination of choices across all decisions). For 
each sensitivity case, adjusted prevalence ratios (aPRs) and 95% confidence intervals (CI) were 
estimated from multivariable regression models comparing each exposure quartile to the first 
quartile; each measure of association represented the associations between either benzene or 
PM2.5 and one of the birth defects under study. To then evaluate the impact of selecting 
alternative choices for each exposure assessment decision, three metrics were used: 1) the 
vii 
 
percent difference in the aPR point estimates between alternative choices for a specific decision 
(calculated for each sensitivity case pairing); 2) the percent of sensitivity cases in which the aPR 
95% CIs for alternative choices for a specific decision overlapped (i.e., were not statistically 
significantly different); and 3) the percent of sensitivity cases in which there was agreement in 
the substantive conclusion of the association between exposure (pollutant) and outcome 
(defect), the conclusion being either statistically significant increased risk, statistically significant 
decreased risk, or no statistically significant difference in risk. 
 Second, a retrospective cohort study was conducted to investigate the association 
between maternal exposure to ambient benzene and PM2.5 and the risk of musculoskeletal birth 
defects in offspring. For both analyses, data on singleton infants born from 2000 to 2013 were 
obtained from the Florida Birth Defects Registry and air pollution data were obtained from the 
Environmental Protection Agency Air Quality System database. Exposure estimates were 
calculated for all birth defect cases and non-affected births during etiologically relevant time 
windows and multivariable regression models were used to obtain aPRs and 99% CIs 
comparing each quartile of exposure to the first.   
For PM2.5, across all exposure-outcome pairs under study, the alternative choices for the 
decision of spatial scale resulted in the largest median percent difference in aPRs (e.g., 
between county and block group) when results were aggregated for all quartiles. This was 
followed by the temporal scale and spatial limit decisions. For benzene, spatial limit resulted in 
largest median percent difference in aPRs, followed by spatial scale and temporal scale. 
However, for both pollutants, when evaluating the agreement in aPRs between alternative 
choices on the direction and significance of the association (i.e., statistically significant increase, 
decrease, or no risk), the decision of spatial limit resulted in the lowest percent agreement 
(biggest impact). Temporal limit had the second lowest percent agreement for PM2.5, whereas 
spatial scale had the second lowest for benzene. Finally, the metric assessing the level of 
overlap in 95% CIs for the measures of association was inconsequential, suggesting little impact 
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of any exposure assessment decision, and doing little to differentiate between the relative 
impacts of each decision. That is because, for all exposure-outcome pairs, when comparing 
alternative choices for each decision, there was 100% overlapping intervals (i.e., no aPRs were 
statistically significantly different from each other). Lastly, exposure assessment decisions 
impacted the analytic sample sizes, with some decisions resulting in a three-fold difference in 
the sample size alone. 
 Mothers of singleton infants exposed to higher levels of ambient PM2.5 were more likely 
than mothers with lower exposure levels to give birth to an infant with isolated anomalies of the 
skull and face bones, any rib and sternum anomalies, any skull and face anomalies, any spine 
anomaly, and other congenital anomalies of lower limb including pelvic girdle. Higher PM2.5 
exposure was also associated with an increased risk of non-isolated anomalies of skull and face 
bones, any skull and face anomalies, and reduction deformities of the upper limb. Exposure to 
higher levels of benzene was associated with an increased risk of isolated congenital hip 
dislocation and congenital valgus deformities of feet as well as multiple inverse associations.  
The findings presented here indicate that measures of association between maternal 
pollutant exposures (PM2.5 and benzene) and selected birth defect outcomes in offspring are 
sensitive to exposure assessment decisions, with some decisions more impactful than others. 
The findings can be used, not only to explain the lack of consistency in results across existing 
epidemiological studies, but to guide decision-making in future studies. This study also adds to 
the growing body of epidemiological studies suggesting an association between specific air 
pollutants and birth defects. In the current political climate, it is important that researchers 
continue to provide evidence of the detrimental health effects of air pollution in order to 
circumvent change in current policies established to regulate and reduce pollution emissions. 
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CHAPTER ONE: 
INTRODUCTION 
 
The National Birth Defects Prevention Network recognizes birth defects as common, 
costly, and critical (1). In the United States (US), approximately 3% of infants are diagnosed 
with a birth defect, affecting about 120,000 families each year (2). Globally, 7.9 million infants 
are born each year with a birth defect (3). The most common birth defects are heart defects, 
whereas the second most common are musculoskeletal defects (4). Birth defects also account 
for 20% of infant deaths, making it the leading cause of infant mortality (5-7). They contribute 
significantly to other adverse pregnancy outcomes, including low birth weight, preterm birth, and 
fetal deaths (8-11). Children with birth defects experience increased morbidity and some face 
lifelong disabilities that require ongoing medical care (12-14). The constant need for medical 
intervention, hospital visits, and surgeries for more severe conditions impact the quality of life of 
families of children with birth defects, and many also suffer a financial burden (15). One study 
reported the hospitalization rate for the treatment of birth defects was 47.4 stays per 100,000 
persons, totaling $2.6 billion in hospital costs (16). 
Basic, translational, and clinical research, along with the subsequent development of 
prevention strategies have been successful in the primary prevention of birth defects. For 
example, the 1996 recommendation to fortify foods with folic acid the fortification of foods with 
led to a 19-26% decrease in the prevalence of neural tube defects (17). However, even though 
prevention strategies exist, effectiveness after implementation may vary. In the case of folic 
acid, the immediate post-fortification effect on the prevalence of neural tube defects varied 
significantly by race/ethnicity, with non-Hispanic blacks showing only a borderline statistically 
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significant reduction in the prevalence of spina bifida and no decrease in anencephaly (18). 
Whereas prevention efforts have led to decreases in some birth defects, the cause of 
approximately 70% of birth defects remains unknown (19), and the prevalence of several birth 
defects have been increasing over the past few decades, including gastroschisis, Down 
syndrome, Trisomy 18, musculoskeletal defects, and specific heart conditions (20-22).  
Many sociodemographic, behavioral, clinical, and environmental factors have been 
reported to be associated with birth defects. Well-studied factors include maternal age (21, 23), 
maternal obesity (24-26), maternal diabetes (27), maternal fever/influenza (28, 29), smoking 
(30, 31), inadequate nutrient intake (32), and exposure to certain medications (4) and pesticides 
(33, 34). However, for the majority of birth defects, the literature supports a multifactorial 
etiologic origin that involves a combination of or interaction between both environmental and 
genetic factors (35, 36). For example, it is well established that women whose diets are low in 
folic acid are at an increased risk of having a baby affected with spina bifida or another neural 
tube defect (37-39). However, some women on folic acid supplementation may still give birth to 
an infant with a neural tube defect, which suggests that there is likely an interaction between 
maternal folate nutrient status and folate pathway genes (40).  
According to the World Health Organization, 3.7 and 4.3 million premature deaths 
worldwide are attributable to ambient and household air pollution each year, respectively (41, 
42). As evidenced by the Environmental Public Health Tracking Program from the Centers for 
Disease Control and Prevention’s (CDC), as well as other national surveillance and research 
initiatives, there has been increasing concern regarding exposures to environmental agents, 
including air pollution, and the risk of adverse pregnancy outcomes (43, 44). Over the past few 
decades, the amount of evidence linking air pollution to adverse pregnancy outcomes has 
continued to increase as researchers have reported associations between air pollution and poor 
fetal growth, preterm birth, and low birth weight  (45-50). Numerous mechanistic pathways have 
been proposed by which exposure to air pollutants may lead to such outcomes (46). Nearly 
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every individual is exposed to ambient air pollutants, even if just at low levels; therefore, 
considering its potential to increase perinatal morbidity and mortality, exposure to air pollution is 
a major public health concern. Additionally, ambient air pollution is a non-modifiable exposure 
by the exposed individual, and since the most sensitive time period for a developing fetus is 
during the first few weeks of gestation before the pregnancy is even recognized, it is difficult for 
women to take protective action (51, 52).  
A growing number of studies have reported an increased risk of birth defects and 
exposure to criteria air pollutants [e.g., carbon monoxide (CO), sulfur dioxide (SO2), ozone (O3), 
nitrogen dioxide (NO2), particulate matter (PM)] during pregnancy, while some have found no 
association or have even reported a protective effect after higher levels of exposure to some 
pollutants (43, 53-71). More recently, studies have begun to examine the association between 
ambient benzene exposure, an air toxic, and the risk of birth defects (43, 69, 72, 73). Results 
from these studies also vary, and the inconsistency of findings may be due to many factors. 
These include differences in study design (e.g., case-control vs. ecological), exposure and 
outcome data sources and definitions, pollutants studied, population characteristics and sample 
size, statistical methods, ability to control for confounding factors, and the variation that exists in 
approaches for estimating air pollution exposure. 
Ideally, studies investigating the effects of air pollutants on health outcomes would 
estimate exposure during etiologically relevant time windows using personal monitors worn by 
each study participant. Considered the gold standard, these devices provide the most accurate 
and reliable assessment of individual exposure (74). However, due to high cost, participant 
burden, and logistical barriers, most research relies on alternative approaches that attempt to 
link routinely-available air monitoring data to participants and derive an estimate of exposure. 
Each measurement reported by a monitor represents the concentration of a specific pollutant at 
a particular location and time; numerous measurements must be aggregated in a way that 
captures a meaningful representation of the maternal/fetal exposure of that pollutant during the 
4 
etiologically relevant time window. This process of combining monitoring data often requires that 
a number of decisions be made by the researcher, including the establishment of spatial and 
temporal scales of analyses, limits for inclusion of data in space and time, and the method for 
aggregating available data (75). As described in Chapter Two, epidemiological studies using 
monitoring data to estimate exposure differ in the choices made for each of these decisions. 
However, little is known on how different decisions to estimate maternal exposure to air 
pollutants may impact the results and conclusions of epidemiologic research studies. In a recent 
study, Tanner et al. investigated the sensitivity of maternal exposure estimates of benzene and 
PM2.5 to the aforementioned exposure assessment decisions (75). The authors found that the 
estimated exposures were, to a certain degree, sensitive to the decisions, resulting in 
reclassification of up to 27% of mothers between exposure distribution quartiles for benzene 
and 37% for PM2.5 when using alternative choices. For both pollutants, the temporal and spatial 
scale of analysis had the largest impact on maternal exposure estimates. These findings 
suggest that using different choices for exposure assessment decisions does influence 
estimation of exposure and may, in fact, impact the measures of association reported between 
pollutants and birth defects. Determining the extent to which measures of association are 
affected by exposure assessment decisions could help to explain, in part, the inconsistency 
across studies of ambient air pollution and birth defects, and create awareness and discourse 
on the need for an optimal approach to estimating exposure using routinely-available air 
monitoring data. This information may help researchers evaluate whether the parameters 
selected for exposure assessment decisions in past (or current) studies may have impacted the 
observed findings and conclusions.  
 In addition to the variation and inconsistency of results across studies of ambient air 
pollution and birth defects, the epidemiological research involving certain birth defects and air 
pollutants is limited. Most studies focus on congenital heart defects, neural tube defects, and 
orofacial clefts and as the outcomes of interest. Musculoskeletal system anomalies are the 
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second most common group of birth defects, accounting for approximately one-third of 
congenital defects (4, 76). Nevertheless, musculoskeletal defects are understudied in regards to 
their association with ambient air pollution despite experimental studies suggesting biological 
plausibility (see Chapter Two). Musculoskeletal defects range from mild severity (e.g., 
polydactyly) to severe anomalies that may cause long-term disability and mortality in some 
cases (e.g., skeletal dysplasias) (77). Examples of common major musculoskeletal birth defects 
include craniosynostosis, gastroschisis, and transverse limb reduction deficiencies. The largely 
unknown etiology of these conditions and the evidence of increased prevalence make them a 
major public health concern (78).   
 
Specific Aims 
A sensitivity analysis was conducted to examine the impact of alternative choices of 
exposure estimation decisions on measures of association between benzene and PM2.5 and 
selected birth defects. Results from the previous sensitivity study by Tanner et al. (75) were 
used to select the most appropriate approach for estimating exposure to benzene and PM2.5 to 
1) examine the association between prenatal exposure to benzene and musculoskeletal 
defects, and 2) estimate the association between prenatal exposure to PM2.5 and 
musculoskeletal defects. This study will contribute to knowledge on the extent to which 
uncertainty in the assessment of air pollution exposure effects the measures of association. It 
will also add to a growing literature on associations between exposure to ambient air pollution 
and risk of selected birth defects.  
The study aims and research questions include: 
Aim 1: To examine the impact of selecting alternative choices for decisions to estimate 
maternal exposure on the measures of association between ambient benzene and PM2.5 
and birth defects.   
Research Questions for Aim 1: 
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1. To what extent are the measures of association between maternal exposure to ambient 
benzene and selected birth defects (cleft palate alone and double-outlet right ventricle) 
impacted when selecting alternative choices for the following decisions to estimate 
exposure: 1) temporal scale of analysis, 2) spatial scale of analysis, 3) temporal limit for 
inclusion of concentration measurements, 4) spatial limit for inclusion of concentration 
measurements, 5) method for aggregating individual measured values, and 6) weighting 
scheme to combine measurements)? 
2. To what extent are the measures of association between maternal exposure to ambient 
PM2.5 and selected birth defects (coarctation of the aorta and hypoplastic left heart 
syndrome) impacted when selecting alternative choices for the same set of decisions to 
estimate exposure? 
 
Aim 2: To examine whether exposure to ambient benzene and PM2.5 during pregnancy is 
associated with an increased risk of musculoskeletal defects in offspring. 
 Research Questions for Aim 2: 
1. Are higher levels of maternal exposure to ambient benzene during an etiologically-
relevant time window associated with an increased risk of musculoskeletal defects in 
offspring? 
2. Are higher levels of maternal exposure to ambient PM2.5 during an etiologically-relevant 
time window associated with an increased risk of musculoskeletal defects in offspring? 
3. How sensitive are the measures of association sensitive to the temporal scale of 
analysis (i.e., etiologically relevant time window)? 
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CHAPTER TWO: 
LITERATURE REVIEW 
 
 
Occupational and Experimental Evidence 
 
Benzene  
Benzene (C6H6) is an organic hydrocarbon found throughout the environment.  It is 
emitted from natural sources and industries (79). Exposure to benzene commonly occurs in 
industries that produce plastics, resins, and synthetic fibers, dry cleaning businesses, painting, 
and in laboratories using benzene as a reagent (79, 80). However, benzene exposure for most 
individuals comes from inhalation of cigarette smoke, vapor emissions from gasoline, and 
vehicle exhaust fumes (81). Benzene is also released naturally from volcanoes and forest fires 
(79). Because of its presence in the air, workplace, and cigarette smoke, exposure to benzene 
is nearly inevitable. During the 1990s, the US Environmental Protection Agency (EPA) Total 
Exposure Assessment Methodology estimated that a typical nonsmoker inhales approximately 
200 µg of benzene each day (82). A more recent study estimated environmental exposure to be 
typically less than 50 µg/m3 and workplace levels were at or below 3.25 mg/m3 (US occupational 
exposure limit is 3.2 mg/m3) (83, 84). However, the single greatest source of benzene is 
cigarette smoke. Typical smokers receive about 90% of their benzene exposure from smoking 
and take in 2 mg of benzene per day (82).  
Benzene has been known to cause detrimental health effects in humans and is currently 
ranked six in the Priority List of Hazardous Substances established by the Agency for Toxic 
Substances and Disease Registry and the US EPA (85). The risk of certain cancers, including 
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leukemia (86, 87), non-Hodgkin’s lymphoma (88, 89), multiple myeloma (90) following exposure 
to benzene has been well documented. Non-cancerous health effects of benzene may include 
hematological effects (e.g., decrease in hemoglobin, platelet count, white blood cell count), 
immunological effects (reduction in B and T lymphocytes), central nervous system effects (e.g., 
Alzheimer’s, behavioral, motor and cognitive changes), and decreased liver function (91).   
Over the past few decades, there has been an increasing concern regarding the 
potential adverse effect of environmental and occupational exposure to benzene on fetal 
development, including the risk of birth defects. Studies of occupational exposure to benzene 
are limited, and most are plagued by small sample sizes and the inability to isolate benzene as 
the main exposure. These studies precede larger epidemiological studies examining the 
relationship between ambient benzene exposure and birth defects. Wennborg et al. examined 
the risk of selected birth defects (e.g., orofacial clefts, double outlet right ventricle, tetralogy of 
Fallot) among offspring of Swedish university laboratory workers in which benzene was the 
most commonly used solvent (92). Compared to women working in other university 
departments, women exposed to benzene in laboratories during pregnancy were over two times 
more likely to have an offspring with major malformations, although the result was not 
statistically significant (95% confidence interval [CI]: 0.9–6.2), and experienced a 5-fold 
increased risk of delivering an offspring with a birth defect of the neural crest (odds ratio [OR]: 
5.3, 95% CI: 1.4–21.1). A similar study at the University of Gothenburg reported that female 
employees exposed to organic solvents in laboratories were not at an increased risk of 
delivering an infant with congenital malformations compared with women in other employment 
settings (93). A third study of employees at a Swedish university reported an increased rate of 
serious birth defects in offspring of laboratory workers compared with non-laboratory workers 
(94). 
In 1987, McDonald et al. conducted a case-control study examining exposure to 
chemicals at work during the first trimester of pregnancy and the risk of congenital defects. 
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Women giving birth in hospitals in Montreal were administered a questionnaire and were asked 
about occupational exposure to chemicals and lifestyle factors (95). Exposure was categorized 
into nine categories: aliphatic solvents, aromatic solvents, plasticisers and plastics, metals 
(including fumes), oils, detergents, gases, a combined group of bactericides, fungicides and 
pesticides, and a miscellaneous remainder. Cases were comprised of women who had a 
pregnancy outcome with a major birth defect, including orofacial clefts, central nervous system, 
cardiac, gastrointestinal, renal-urinary, and miscellaneous defects (cataract, limb defects, 
multiple defects, trisomies). The authors reported an excessive number of renal-urinary and 
gastrointestinal cases exposed to aromatic solvents (which include benzene) but did not 
observe differences in exposure among other birth defect groupings.  
The following year, Tikkanen et al. conducted a similar case-control study in Finland in 
which women giving birth to an infant with a congenital heart defect and women with a non-
affected birth were interviewed to assess occupational and other environmental exposures 
during the first trimester of pregnancy (96). Women exposed to organic solvents were 1.5 times 
more likely to give birth to an infant with a ventricular septal defect (95% CI: 1.0–3.7) compared 
to non-exposed women. Although most occupational studies reported here have dealt with 
exposures to organic solvents as a whole, benzene or its derivatives (e.g., toluene) were the 
most commonly used substances in solvents during the 1970s and 1980s, the time frame when 
the majority of these studies were conducted (92). 
A number of experimental animal studies have been conducted to evaluate the 
teratogenic and embryotoxic effect of inhaled benzene. Researchers exposed rats to 100, 300, 
and 2200 ppm of benzene six hours per day during days six through 15 of gestation and a 
control group was exposed to filtered air (97). In the highest exposure group, maternal weight 
gain was slower and a reduction in fetal weight and length was observed compared to the non-
exposed group. Skeletal abnormalities were also reported, such as delayed ossification of 
sternebra and missing sternebra. Hudak et al. exposed rats to 313 ppm of benzene for 24 hours 
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per day from day 9 through 14 of pregnancy and observed similar findings (98). Compared to 
rats inhaling clean air, pregnant rats exposed to benzene suffered poor maternal weight gain 
and mean fetal weight was significantly less. An increased occurrence underdeveloped skeletal 
formation (e.g., ossified sternabrea, bipartite vertebra centra and shortened 13th ribs) and 
skeletal anomalies (e.g., extra ribs, fused sternebrae) were observed among fetuses exposed to 
benzene. In a similar study, mice exposed to benzene seven hours per day during the second 
week of gestation showed decreases in weight and significant increases in the number of 
skeletal conditions (e.g., delayed ossification of stenebrea and skull bones, as well as unfused 
occipital bones of skull) (99). 
 After exposing rats to different levels of benzene, Kuna and Kapp found evidence of 
delayed ossification in the skeletal system among the group exposed to the highest level of 
benzene (occurrence not statistically different from unexposed group) (100). However, a 
significant inverse dose-relationship was observed in the number of caudal bones and 
metacarpals and phalanges (i.e., decreased number with increasing dose). Tatrai et al. exposed 
CFY rats to 50, 150, 500, and 1000 ppm of benzene from for 24 hours per day during the 
second week of gestation (101). The authors observed embryotoxic effects of benzene at 150, 
500, and 1000 ppm, including significantly higher occurrences of fetal loss, decreased fetal 
weight, and increase signs of skeletal defects (i.e., missing sternebrae, bipartite vertebral 
centers, shortened 13th rib). In a follow up study, mice and rabbits were exposed to 500 and 
1000 mg/m3 of benzene for 24 hours per day from day 6 to 15 for mice and 7 to 20 for rabbits 
(102). In both mice and rabbits, the proportion of low weight and skeletal underdeveloped 
fetuses was higher among those exposed to benzene compared those exposed to clean air 
(p<0.05). Rabbits exposed to benzene had a significantly increased loss in the number of 
fetuses. Although the authors state that no teratogenic effects by benzene were observed, the 
authors report that 86% of rabbits exposed to benzene had minor anomalies (not specified) 
compared with 34% of rabbits exposed to clean air (p<0.05).  
11 
Particulate Matter 2.5 
Particulate matter (PM) is a mixture of small particles found in the air and is one of the 
most abundant air pollutants worldwide. It is typically categorized based on the size of the 
particles. For example, PM2.5 indicates particles with an aerodynamic diameter less than 2.5 µm 
and PM10 indicates diameters less than 10 µm. Due to its smaller size, PM2.5 is of greater 
concern to human health as it has a higher capability of reaching the alveolar region of the 
respiratory system (103). PM2.5 pollution comes from man-made as well as natural sources, 
including forest fires, agricultural burning, volcanic ash, pollens, sea salt, fungal spores, soil and 
dust (104, 105). Man-made sources include combustion of fossil fuels from vehicles and power 
plants, mining, tobacco smoke, and construction work (105). Particles may be directly emitted 
from their source (primary particles) or are subsequently formed in the atmosphere by chemical 
and physical reactions (104, 105). For example, sulphur dioxide from power plants and 
industrial combustion and nitrogen dioxide from motor vehicles and power plants are oxidized in 
the atmosphere to acids that are neutralized by ammonia to form sulphates and nitrates (104, 
105). These processes are illustrated in Figure 2.1.  
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Figure 2.1. Direct and indirect sources of PM2.5 in the atmosphere 
Source: Florida Department of Environmental Protection, 2012 (104) 
 
The major components of PM2.5 and their common sources are presented in Figure 2.2. 
These include organic carbon (OC), elemental carbon (EC), nitrate (NO3-), sulfate (SO42-), 
ammonium (NH4+), minerals, metals (e.g., lead [Pb], cadmium [Cd], vanadium [V], nickel [N], 
copper [Cu], zinc [Zn], manganese [Mn], iron [Fe], chromium [Cr]), and bioareosols. According 
to the 2009 Integrated Science Assessment for Particulate Matter report, the average annual 
concentration of PM2.5 in the US was 12 µg/m3, with the highest average concentration (23 
µg/m3) reported in California (106). Spatial variation in the concentration of PM2.5 components 
exists, with concentrations of OC and sulfate more prevalent in the eastern US, whereas nitrate 
was more prevalent in the west.   
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Figure 2.2. Components and sources of particulate matter 
Source: US Environmental Protection Agency (EPA) (106)  
 
Numerous epidemiological studies and comprehensive reviews have provided firm 
evidence for linking exposure to PM2.5 and detrimental health effects to adults, children, and 
developing fetuses (46, 103, 105, 107-111). These adverse health outcomes range from 
cardiovascular diseases, respiratory complications, asthma, poor fetal growth, preterm birth, 
low, and mortality. In their most recent report, the World Health Organization estimated that 
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approximately 3 million premature deaths were attributable to PM2.5 pollution, a clear indication 
of impact of PM2.5 on the burden of disease (112). However, because of the varying chemical 
composition and physical characteristics of PM2.5, identifying the actual toxic components 
responsible for adverse health outcomes is a challenge (105). 
To a lesser extent, epidemiological studies examining the association between PM2.5 
and birth defects have been conducted and some have found increased risk of selected birth 
defects (detailed in Epidemiological Evidence section below). Most experimental and 
toxicological research examining health effects have focused on single components of PM2.5, 
primarily on the toxicity of metals (e.g., Ni, Cr, Cd, Pb, Cd, Mn). However, studies reporting birth 
defects after inhalational exposure to these metals during pregnancy are scarce, with the 
majority reporting teratogenic effects having exposed animals to metals via oral or intravenous 
route. Pregnant rats were exposed to inhaled nickel carbonyl during pregnancy and were found 
to develop eye malformations such as anophthalmia and microphthalmia (113). In a subsequent 
study, Sunderman et al. exposed pregnant hamsters to nickel (114). The proportion of offspring 
with malformations among hamsters exposed to nickel carbonyl during days four or five of 
gestation were significantly greater that the non-exposed hamster group (p<0.05). 
Malformations among the exposed group included cystic lungs, exencephaly, exencephaly with 
fused rib, and anophthalmia with cleft palate. The teratogenic effects of chromium, another 
metal component of PM2.5, has also been examined. In a study examining the embryotoxicity of 
chromium VI, pregnant mice were administered chromium VI orally during weeks 6–14 of 
gestation (115). Compared to rats administered tap water, offspring of rats exposed to 750 ppm 
of chromium VI had statistically significant reduced ossification of the frontal, nasal, parietal, 
interparietal, caudal and tarsal bones. A follow up study in rats found similar results, including 
reduced ossification in parietal, interparietal and caudal bones (116). In a more recent study, 
pregnant rates were injected with chromium VI during weeks 6–15 of gestation (117). Fetuses 
15 
from rats exposed to 2 mg/kg body weight of chromium VI exhibited malformations such as 
edema, facial defect, lack of tail, hypotrophy and severe subdermal haemorrhage patches.  
 A National Toxicology Program technical report identified two animal studies examining 
the developmental toxicity of inhaled Cd oxide (118). The first exposed pregnant rats to 
cadmium oxide six hours per day between days four and 19 of gestation. Statistically significant 
reductions in ossifications of the pelvis and sternebrae were observed among the 2 mg/m3 
exposed group compared to the non–exposed group. In the second study, pregnant mice were 
exposed to the same Cd oxide concentrations during days four to 17 of gestation. Similar 
findings were observed, including reduced ossifications of the sternebrae in the 2 mg/m3 
exposed group.  
 Experimental studies examining the teratogenicity of inhaled lead are limited. Most of the 
evidence on the association between lead exposure and birth defects originates from 
occupational studies of parental exposure. Sallmen et al. conducted a case-control study to 
investigate the risk of congenital malformation from paternal exposure to lead (119). Men with 
lead blood concentrations of  ≥ 1.0 µmol/liter were 2.4 times more likely to father an infant with a 
congenital anomaly, although not statistically significant (95% CI: 0.9–6.5). A study of male 
employees at a lead-zinc smelter found that the risk of stillbirth or birth defect was higher among 
men exposed to high levels of lead compared with those exposed to low levels (OR = 2.7, 95% 
CI = 0.7, 9.6) (120). A study in Norway compared births of fathers or mothers who held 
occupations with lead exposure to births among parents without occupational lead exposure 
(121). Mothers exposed to lead during work were 2.9 times more likely to give birth to an infant 
with neural tube defects (95% CI: 1.05–6.38). A nested case-control study was conducted within 
the Baltimore-Washington Infant Study to examine the risk of congenital heart defects following 
parental occupational exposure to lead (122). Fathers exposed to lead were at an increased risk 
of having a child with total anomalous pulmonary venous return (TAPVR) (OR: 1.83, 95% CI: 
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1.00–3.42). When both parents were exposed to lead, the risk increased (OR: 2.94, 95% CI: 
1.03–7.60). 
 One of the main components of elemental and organic carbon is derived from diesel 
exhaust and diesel exhaust particles (DEP) are considered to be one of the most toxic 
components of PM2.5 (109). Simsek et al. examined the impact of DEP on the risk of neural tube 
defects among chicken embryos (123). Chicken embryos were exposed to varying 
concentration of DEP. All exposure groups had a statistically significant increase in neural tube 
defects.  
 
Biologically Plausible Mechanisms 
 
Oxidative Stress 
Embryo and fetal development involves complex cellular processes including 
proliferation, migration, differentiation, and apoptotic cell death (124). Any disruptions to these 
processes are potentially teratogenic and may also lead to fetal death. As the embryo develops, 
it is exposed to varying levels of oxygen that may give rise to reactive oxygen species (ROS), 
which are involved in signaling cascades that induce cell growth, differentiation, and death 
(125). However, in periods of high environmental exposure, the levels of ROS may increase 
substantially and an imbalance occurs in the amount of ROS resulting from the body’s inability 
to detoxify the cellular oxidative state (126). This imbalance is called as oxidative stress. 
Oxidative stress, through the formation of highly reactive free radical forms of ROS, is able to 
modify/damage biological molecules including lipids, proteins, and DNA, cause abnormal cell 
growth, and disrupt normal cell proliferation, differentiation, migration, and death, therefore, 
inducing teratogenic effects (125). In fact, studies measuring concentrations of biomarkers for 
oxidative stress have found significantly higher levels among women giving birth to infants with 
birth defects, including orofacial clefts and neural tube defects, compared to women who gave 
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birth to healthy babies (127, 128). Drugs such as thalidomide, a sedative known to cause 
severe birth defects, most notably skeletal and limb abnormalities, was found to induce 
substantial embryonic DNA oxidation via the generation of excess ROS (129). ROS may also 
alter embryonic or fetal signal transduction pathways during critical times of embryotic and 
structural development (e.g., during organogenesis) (130). Furthermore, oxidative stress or a 
reduction in antioxidant enzymes has been shown to cause decreased DNA methylation needed 
for cell differentiation and repair of DNA damage, which has been linked to an increased risk of 
orofacial clefts (127, 131). 
Antioxidants combat oxidative stress and help reduce ROS. Probably the most important 
non-enzyme antioxidant involved in protecting the embryo and fetus is glutathione (GSH) (132). 
GSH binds and neutralizes ROS, and is also the substrate for glutathione peroxidase (GSH-Px), 
the main antioxidant enzyme (132, 133). Experimental animal studies have provided evidence 
of the teratogenic effect of oxidative stress resulting from the depletion of GSH due to an excess 
of free radicals. Ishibashi et al. exposed rat embryos to high concentrations of oxygen during 
pregnancy and observed a statistically significant increased risk of neural tube defects and a 
reduction in GSH levels, compared with embryos exposed to low oxygen concentrations (134). 
Furthermore, adding GSH to embryos exposed to high concentrations of oxygen resulted in the 
normal development of the neural tube and decrease in the occurrence of malformations. In a 
follow-up study, embryos from diabetic rats were found to have significantly lower 
concentrations of GSH, as well as significantly higher frequencies of neural, non-neural lesions, 
and growth restriction, compared with non-diabetic rat embryos (135).  
Few studies have evaluated the concentration of GSH in women giving birth to a child 
with a birth defect. A case-control study in Arkansas evaluated concentration levels of GSH 
among women giving birth to infants with congenital heart defects (136). Compared to women 
giving birth to unaffected infants, women with congenital heart defect affected pregnancies had 
significantly lower concentrations of GSH. The authors also reported higher levels of oxidized 
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glutathione (GSSG) and GSSG:GSH ratio, which is a marker of increased oxidative stress. A 
second study in Arkansas compared levels of GSH from mothers giving birth to infants with 
neural tube defects to mothers of unaffected pregnancies (128). Although the authors reported 
no significant differences in the level of GSH, case mothers had higher levels of GSSG and 
GSSG:GSH ratio compared to controls. Lastly, a case-control study in India measured 
antioxidant activities (e.g., levels of GSH) in newborns diagnosed with anorectal malformations, 
trachea-esophageal fistula, and intestinal atresia as well as in healthy newborns (137). The 
authors observed a statistically significant lower concentration of GSH in birth defect cases 
compared to unaffected controls.  
 
Benzene 
The ability of benzene to induce oxidative stress has been well documented (138). 
Studies have also reported reduced levels of GSH following exposure benzene. Wetmore et al. 
exposed seven-week old mice to inhaled benzene (139). Compared to mice exposed to clean 
air, those exposed to 50 ppm of benzene experienced a statistically significant decrease in GSH 
levels. Another animal study injected rats with benzene and measured GSH and GSH-Px 
concentrations in blood (140). Compared to control rats, those exposed to benzene had 
decreased levels of GSH and GSH-Px. Uzma et al. conducted an occupational study of gasoline 
filling workers in India to assess the extent of oxidative stress caused by exposure to benzene 
(141). Benzene levels among gasoline attendants were monitored using organic vapor passive 
dosimetry badges and attendants were stratified into two groups: 1) < 10 years of exposure and 
> 10 years of exposure. A statistically significant increase in ROS levels and statistically 
significant decrease in GSH levels were observed in both gasoline attendant groups compared 
to the non-exposed group. In Thailand, Buthbumrung et al. measured blood and urinary levels 
of 8-hydroxy-2´-deoxyguanosine (8-OHdG), which is a biomarker for oxidative damage to DNA, 
among children exposed to traffic related benzene (142). Benzene levels inside and outside 
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urban schools was 4-fold and 3-fold greater than levels in rural schools, respectively. A 
significant increase in blood and urinary 8-OHdG levels was observed in urban schoolchildren 
compared to rural schoolchildren.    
Researchers have suggested that paternal origin of adverse reproductive outcomes, 
including birth defects, may be influenced by the quality of semen (143, 144). It has also been 
proposed that oxidative stress may act as a potential mechanism towards DNA damage to 
sperm (144-146). Song et al. assessed sperm DNA damage in painting workers exposed to 
benzene (147). Compared to the non-exposed group, the percentage of sperm head DNA was 
statistically significantly lower among workers exposed to benzene, suggesting increased DNA 
damage. Multiple studies in China have examined the effects of high benzene exposure in 
working conditions on the frequency of structural differences and the number of chromosomes 
in sperm (148-151). These studies reported statistically significant increases in the number of 
disomic sperms for chromosomes X, 7, 8, 9, or 18. One Chinese study investigated whether low 
and high occupational exposure to benzene for at least one year increased the risk of sperm 
aneuploidy of chromosomes 21, X, and Y (152). Interestingly, even at benzene air 
concentrations near 1 ppm, (the OSHA permissible exposure limit), the authors report increased 
risk of hyperhaploidy in sperm among exposed men compared to non-exposed men, specifically 
disomic X and disomic 21. At higher concentrations, increased risk of disomic X and Y was 
observed. These findings, as stated by the authors, may indicate an increased risk of 
pregnancies with trisomy X, XYY syndrome, Klinefelter syndrome (XXY), and Down syndrome 
(trisomy 21). 
 
Particulate Matter 2.5 
The focus of experimental studies on the effect of the aforementioned metal components 
of PM2.5 on adverse pregnancy outcomes may be in part due to their ability to generate ROS 
(108). In fact, some researchers have suggested DNA damage caused by oxidative stress as 
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the main mechanism for PM2.5 inducing adverse health outcomes (108, 109). Trace metals 
found in PM2.5 can readily cross the placenta and cause oxidative stress that leads to DNA 
damage and disrupt DNA transcription (46). As observed in benzene toxicological studies, 
exposure to lead, a metal found in PM2.5, has been found to deplete GSH levels and increase 
GSSG (153). Furthermore, PM has been shown to cause systemic inflammation (154, 155). 
Kannan et al. hypothesize that exposure to PM2.5 may induce pulmonary and acute placental 
inflammation (46). This inflammation can cause insufficient placental perfusion that results in 
impaired transfer of nutrients and oxygen vital for fetal development and growth (46). 
Additionally, trace metals like Cd may interfere with the placental transport of zinc and calcium, 
whereas lead and manganese disrupt calcium uptake (156-160), increasing the likelihood of 
skeletal malformations. Zinc is important for normal fetal growth, development, cellular integrity, 
protein synthesis, and nucleic acid metabolism (161). A myriad of studies have provided 
evidence regarding the teratogenic effects of zinc deficiency, which include skeletal and soft 
tissue abnormalities (162). Possible pathways through which zinc deficiency may trigger 
teratogenic effects are cell death, oxidative stress, and alterations in the insulin-like growth 
factor (162). Calcium is a essential for cellular function and maintaining bone health (163). 
Deficiency in in calcium during pregnancy may adversely affect fetal growth and bone 
mineralization (164).  
 
Epidemiologic Evidence  
There has been an increase in the number of epidemiological studies examining the 
association between exposure to ambient air pollution and congenital anomalies over the past 
few years. Most studies have focused on exposure to the most common air pollutants, which 
are the criteria air pollutants: ozone, carbon monoxide, sulfur dioxide, nitrogen dioxide, lead and 
PM (typically PM10). More recently, studies have included PM2.5 and benzene as pollutants of 
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interest. In the section below, a review of epidemiological literature examining the association 
between ambient benzene and PM2.5 exposure and the risk of birth defects is presented. 
 
Benzene 
Lupo et al. conducted the first population-based case-control study exploring the 
association between ambient benzene exposure and the risk of congenital anomalies (72). The 
study included 1,108 live births, stillbirths, and electively terminated fetuses diagnosed with 
anencephaly or spina bifida identified from the Texas Birth Defects Registry (TBDR) and 
delivered during 1999 – 2004. Four unaffected live births were selected per case for a total 
sample of 4,132 controls. Exposure data for benzene, toluene, ethyl benzene and xylene 
(BTEX) for each census tract were obtained from the US EPA 1999 Assessment System for 
Population Exposure Nationwide. Multivariable mixed-effects logistic regression models were 
adjusted for infant sex, year of birth, maternal race/ethnicity, nativity, maternal education, marital 
status, parity, maternal smoking, season of conception, and percentage below poverty level (at 
census tract). Compared to mothers with low levels of benzene exposure, mothers in the 
highest benzene exposure group were 2.3 times more likely to give birth to an infant affected 
with spina bifida (95% CI: 1.22–4.33). The authors also observed a statistically significant 
increased risk of spina bifida in infants whose mothers were exposed to median levels of 
benzene (OR: 1.90, 95% CI: 1.11–3.24). Although positive associations were observed among 
other exposure groups, no other statistically significant increases in risk or dose-response 
relationship were observed.  
A second Texas study using similar methods examined the association between 
exposure to BTEX and the risk of orofacial clefts (73). Cases were identified using the TBDR 
and included 2,763 infants with cleft lip with or without cleft palate and 1,182 infants with 
isolated cleft palate delivered from 1999–2008. BTEX exposure for each census tract was 
obtained from the 2005 US EPA National-Scale Air Toxics Assessment Hazardous Air Pollutant 
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Exposure Model. Using multivariable logistic regression, the authors did not observe an 
increase in the risk of orofacial clefts among offspring of mothers exposed to high levels of 
benzene.  
Tanner et al. conducted a retrospective cohort study among Florida-resident mothers 
giving birth to an infant during 1998–2009 (43). Cases were identified using the Florida Birth 
Defects Registry (FBDR) and included infants diagnosed with critical congenital heart defects 
(CCHD), orofacial clefts, and spina bifida. Daily average concentration measurements for 
benzene and PM2.5 from monitoring stations in Florida were aggregated to the block group level 
for each mother during time windows of defect-specific gestational vulnerability. Multivariable 
Poisson regression models were run for individual birth defects and birth defect groupings to 
estimate adjusted prevalence ratios (aPRs). Sociodemographic risk factors adjusted for 
included maternal smoking, race/ethnicity, place of birth, education, marital status, parity, 
neighborhood median income, and infant sex. Mothers in the highest benzene exposure group 
were at an increased risk of delivering an infant with an isolated cleft palate (aPR: 1.5, 95% CI: 
1.13–2.04), compared to women in the first quartile of exposure. Mothers in the fourth quartile 
had a 30% higher risk of delivering an infant with any isolated cleft (95% CI: 1.08, 1.56). No 
other increased risk of birth defects were observed following exposure to benzene. However, 
the authors reported a protective effect between exposure to benzene and the risk of non-
isolated pulmonary atresia (aPR, 0.19; 95% CI, 0.04–0.84). 
In a more recent study, Vinceti et al. conducted a small case-control study in Northern 
Italy, comprised of 228 birth defect cases (live born or aborted) and 228 unaffected live births 
born 1998–2006 (69). Congenital anomalies included groupings of cardiovascular, nervous 
system, chromosomal, genitourinary, orofacial clefts, and musculoskeletal conditions. Exposure 
to benzene and PM10 was estimated from vehicular traffic using the California Line Source 
Dispersion Model for 2005 from. The authors did not observe an increased risk of overall birth 
defects or birth defect categories among mothers exposed to higher levels of benzene.     
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Particulate Matter 2.5 
Studies examining the association between exposure to ambient PM2.5 and birth defects 
are more prevalent than those with benzene as the pollution of interest. Black smoke, a 
measure of  EC concentrations in the atmosphere (165), has also been studied in Europe. 
Rankin et al. performed a case-control study in the Northern region of the UK to investigate the 
risk of selected birth defects from exposure to black smoke in births from 1985–1990 (59). The 
study population consisted of 3,197 cases of live and stillbirths which were classified into 
nervous system defects, congenital heart defects, respiratory tract defects, eye, ear, face and 
neck defects, digestive system defects, internal urogenital system defects, musculoskeletal 
defects, chromosomal defects, and miscellaneous groupings. Logistic regression models were 
used for each birth defect grouping and were adjusted for birthweight, infant sex, and maternal 
deprivation. The authors reported a statistically significant increased risk of nervous system 
defects with increasing levels of black smoke (OR: 1.10 per increase of 1000 mg/m3 units of 
total black smoke, 95% CI: 1.03–1.18). No other associations were observed.  
 Marshall and colleagues also conducted a case-control study, with orofacial clefts (i.e., 
cleft lip with and without cleft palate, cleft palate alone) as the adverse outcome of interests and 
exposure to criteria air pollutants (64). Live births to New Jersey resident mothers from 1998–
2003 were eligible for the study. After adjusting for a number of sociodemographic factors, an 
increased odds of cleft lip with and without cleft palate following exposure to sulfur dioxide and 
carbon monoxide were observed for mothers in the fourth quartile. The authors reported an 
elevated risk of cleft lip with and without cleft palate among women in quartiles 2-4 for PM2.5, but 
results did not reach statistical significance.   
 In another English case-control study, Dadvand et al. investigated the risk of selected 
birth defects after maternal exposure to black smoke (54). Cases included terminations, 
stillbirths and live births diagnosed with heart defects while controls were unaffected live births; 
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both residents of northeast of England and occurring from 1985–1996. Women in the fourth 
quartile of black smoke exposure were 2 times more likely to have a birth with a cardiac 
chamber and connection birth defect, compared to women in the first quartile (95% CI: 1.03–
1.18).  
 A retrospective cohort study in the Tel-Aviv region of Israel examined the association 
between six criteria air pollutants and heart defects (63). Cases (terminations, stillbirths and live 
births) and unaffected live births during 2000–2006 were included in the study. Logistic 
regression was used to obtain ORs and 95% CIs for four heart defect groupings and each 
model was adjusted for maternal birth place, age, marital status, socioeconomic status, religion, 
plurality,  infant sex, year of birth, and season of conception. The authors observed a negative 
association between isolated patent ductus arteriosus and exposure to PM2.5 and an increased 
risk of multiple congenital heart defects after exposure to PM10. 
 Vinikoor-Imler et al. investigated the risk of a number of congenital heart defects, 
orofacial clefts, neural tube defects, musculoskeletal defects, gastrointestinal defects, and other 
birth defects, and maternal exposure to PM2.5 and ozone among residents of North Carolina 
(70). All singleton live births during 2003–2005 were eligible for the retrospective cohort study. 
After adjusting for maternal race, age, and rurality, exposure to PM2.5 was associated with a 
reduced risk of atrial septal defect and pyloric stenosis. No associations between PM2.5 and the 
risk of other birth defects were reported. 
 Researchers in California conducted three case-control studies of residents of San 
Joaquin Valley to examine whether maternal exposure to criteria air pollutants increased the risk 
of selected birth defects (65-67). Over the three studies, birth defects of interest included neural 
tube defects, orofacial clefts, congenital heart defects, musculoskeletal defects, and other 
structural defects among live births, stillbirths, and pregnancy terminations during 1997–2006. 
Controls consisted of unaffected live births randomly selected from hospitals during the same 
time period. After adjusting for maternal race/ethnicity, education and vitamin use, women in the 
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third quartile of PM2.5 exposure were 2.6 times more likely to have an offspring with dextro-
transposition of the great arteries (95% CI: 1.1–6.5). Exposure to PM2.5 seemed to have a 
protective effect for the risk of atrial septal defects and ventricular defects.  
 Schembari et al. examined the association between various pollutants (nitrogen oxide 
and dioxide, PM10, PMcoarse, PM2.5, PM2.5 absorbance) in Barcelona, Spain and the risk of 
selected birth defects (68). Controls included all live births and cases were live births, still births, 
and terminations during 1994–2006. Logistic regressions models were constructed for each 
birth defect and adjusted for year of outcome, maternal age, and socioeconomic status. 
Interquartile range (IQR) increases in PM2.5 were associated with increased risk of abdominal 
wall defects (OR: 1.33, 95% CI: 1.00–1.76).  
 The National Birth Defects Prevention Study (NBDPS), a large case-control study 
collecting birth defect cases and controls from nine states, was used to investigate the 
association between congenital heart defects and exposure to ambient criteria air pollutants 
(62). Hierarchical regression models for each heart defect were adjusted for maternal 
race/ethnicity, nativity, age, education, smoking status, alcohol consumption, household income, 
and state-specific heart defect ratio. Women in the 90th percentile of PM2.5 exposure had a 2-
fold increased risk of having an offspring with hypoplastic left heart syndrome compared to 
women in the 10th percentile.  
In the study mentioned earlier, Tanner et al. conducted a large, retrospective cohort 
study investigating the association between ambient benzene and PM2.5 and CCHDs, spina 
bifida, and orofacial clefts (43). The authors reported higher levels of exposure to PM2.5 were 
associated with an increased risk of a number of CCHDs, including non-isolated coarctation of 
the aorta, TAPVR, truncus arteriosus, interrupted aortic arch, and any critical congenital heart 
defect. 
Using data from the Texas Birth Defects Registry and the NBDPS, Vinikoor-Imler et al. 
assessed the risk of a number of birth defects following maternal exposure to PM2.5 and ozone 
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(71). The range of conditions included birth defects of the heart, gastrointestinal system, 
musculoskeletal system, and orofacial clefts. Cases and controls included all live births 
delivered during 2000–2006. Logistic regression models constructed for each birth defect were 
adjusted for prenatal care, parity, maternal race/ethnicity, age, education, and urbanicity. The 
authors found no increase in the risk of birth defects in offspring of mothers exposed to PM2.5, 
however, inverse associations with obstructive heart defects and septal heart defects were 
reported. Women exposed to higher levels of ozone were at a statistically significantly increased 
risk of giving birth to a child with craniosynostosis (OR: 1.38, 95% CI: 1.11–1.72). 
The most recent study of maternal exposure to PM2.5 and birth defects was conducted in 
Massachusetts by Girguis et al. (166). Cases included live births and stillbirths having neural 
tube, orofacial, and cardiac defects conceived between 2001 and 2008 and controls were 
randomly selected among all live births. After controlling for median household income, plurality, 
and maternal race/ethnicity, education, and alcohol use, increased risks of a few heart defects 
were observed, however they did not reach statistical significance.  
 
Limitations and Reasons for Inconsistency in Epidemiological Literature  
Results from the body of epidemiological literature assessing the causal link between 
benzene or PM2.5 and birth defects are inconsistent. These inconsistencies and inability to 
compare findings across studies may be a result of methodological differences in study design, 
sample selection and size, statistical analysis approaches, and estimating exposures from 
ambient concentration data. Many of the studies presented here identify birth defect cases and 
unaffected infants from registries that use either active or passive case finding approaches. In 
general, active case ascertainment is a rigorous and intense approach involving staff finding 
cases in a number of data sources (e.g., medical records, nursery logs, autopsy reports, 
laboratory results) in which the diagnosis has been confirmed by medical staff. Completeness of 
case ascertainment is usually high with minimal false positives (167-169). In contrast, passive 
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case ascertainment by birth defect surveillance programs typically rely on scanning existing 
administrative data sources (e.g., hospital discharge data, death certificates), not created for 
surveillance purposes, for diagnosis codes indicative of birth defects, or less frequently on the 
receipt of cases from physicians/health care facilities (167). This approach is more conducive to 
misclassification of birth defect diagnoses which can lead to bias in the measures of effect.          
Birth defects are rare; only about 2-4% of all births are diagnosed with a birth defect. 
Therefore, many studies lump malformations of the same organ system in order to increase 
statistical power due to limited sample size (51). This may not be the appropriate approach, 
since malformations even within the same organ system may be etiologically distinct and have 
varying susceptibility to teratogens (170). Researchers also argue that isolated and non-isolated 
birth defects (i.e., multiple malformations) are epidemiologically and etiologically distinct and 
should be classified and analyzed separately (51, 171).        
As described in chapter two, statistical models constructed to obtain measures of 
association between exposure to ambient air pollutants and birth defects are adjusted for a 
number of potential risk factors in an attempt to isolate the effect of the pollutant of interest. The 
ability to control for birth defect risk factors is entirely dependent on their availability in the 
source datasets. Not controlling for important risk factors, such as smoking, socioeconomic 
status, diet, maternal age, may give rise to biased effect estimates. This is of great concern in 
studies of air pollution and birth defects, since the causal effects of ambient air pollution on birth 
defects are likely to be small (172).            
  Animal and experimental studies suggest a causal relationship between benzene and 
PM2.5 exposure and birth defects. For the most part, the experimental studies presented here 
report skeletal anomalies after exposure to concentrations higher that ambient levels of either 
pollutants or their components. However, few epidemiological studies have investigated 
maternal exposure to ambient benzene or PM2.5 and the risk of musculoskeletal defects (59, 65, 
68-71). Rankin et al. grouped all musculoskeletal defects into one outcome category and 
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investigated the risk following exposure to black smoke (59). As stated above, this may not be 
appropriate since combining conditions may mask potential associations between two different 
anomalies. This is especially true within the musculoskeletal system. For example, 
gastroschisis, a defect of the abdominal wall, and clubfoot, the most common skeletal anomaly, 
are both considered musculoskeletal defects. However, these defects have completely different 
etiologies and arise during different gestational periods (173, 174). Padula et al. (65) and 
Vinikoor-Imler et al. (71) grouped limb defects into transverse limb and longitudinal limb 
deficiencies, and included other specific musculoskeletal defects (congenital diaphragmatic 
hernia and craniosynostosis). The authors did not observe increase risk of musculoskeletal 
defects. In an earlier study, Vinikoor-Imler et al. found an increased risk of lower limb 
deficiencies after maternal exposure to PM2.5 but was not statistically significant (70). The 
authors also investigated the association between PM2.5 and upper limb deficiencies, 
gastroschisis, omphalocele, and diaphragmatic hernia.  Schembari et al. included limb reduction 
defects but was the only category of musculoskeletal conditions investigated (68). The only 
study to assess the risk of ambient benzene exposure and musculoskeletal defects was 
conducted by Vinceti and colleagues (69). The authors included limb reduction defects (lower 
and upper grouped), polydactyly, syndactyly, anomalies of the abdominal wall (grouped), and an 
any musculoskeletal defect group as outcomes. No association between ambient benzene 
exposure and risk of musculoskeletal defects was reported. However, the authors did observe a 
non-significant dose response relationship with PM10 exposure and the risk of any 
musculoskeletal defect. With the exception of Vinikoor-Imler et al. (2015), these studies had 
extremely small counts of musculoskeletal defect cases and could not conduct defect-specific 
analyses due to lack of statistical power. Therefore, studies investigating the association 
between benzene and PM2.5 ambient exposure and risk of musculoskeletal are still warranted.  
Ambient air pollution and birth defect studies have used several approaches to 
estimating maternal-fetal exposure to air pollution. A number of pollutant data sources are 
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available and multiple methods to aggregate these data exist. Methods include laborious 
modeling initiatives that solve physiologically based equations and still require various data 
sources, to more simple approaches such as aggregation of central-site monitoring 
measurement data. Since data from central-site monitors are sparsely-located in space and 
time, the researcher must make decisions on a number of parameters in order to estimate 
maternal exposure during an etiologically relevant time window at a location that captures the 
mother’s day-to-day activities. These decisions include specifying parameters for the spatial and 
temporal scales of analyses, the spatial and temporal limits for including data, the data 
aggregation sequence, and the data weighting scheme (75). Differences in choices of these 
parameters may explain some of the variation in the estimates of exposure and, in turn, 
variation in measures of association across epidemiological studies. Tables 2.1 and 2.2 provide 
an updated detailed review, originally reported by Tanner et al., of epidemiological studies on 
birth defects and the exposure assessment choices used to estimate air pollution exposure form 
central-site monitoring data and other types of data, respectively (75). Researchers continue to 
rely on central-site monitoring data, therefore the review discussed below will focus on studies 
using approaches for aggregating these data. 
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Table 2.1. Exposure assessment choices used in studies that estimated exposure primarily from central-site monitoring data 
Source: Tanner JP, Salemi JL, Stuart AL, Yu H, Jordan MM, Duclos C, et al. Uncertainty in exposures to ambient PM2.5 and benzene 
during pregnancy: sensitivity to exposure estimation decisions. Spat Spatiotemporal Epidemiol. 2016 (UPDATED) (75) 
Study and scope 
Temporal unit(s) 
of analysis 
Spatial unit of 
analysis 
Pollutant data useda Data aggregation approachb 
Data 
inclusion 
limitsc 
Ritz et al. 2002 
Southern California,  
1987-1993 
heart defects (CHD), 
orofacial clefts 
 
 month 1,2, or 3  
of gestation, 
2nd or 3rd 
trimester, or 
 3-month period 
pre-conception 
zip code  
of maternal 
residence  
(from birth or death 
certificate) 
CO, NO2, O3: daily 
measurement 
averages 
PM10: 24-hour averages 
taken every 6 days 
1) Spatial assignment of values from one monitor 
to the mother's zip code. (This was often the 
closest monitor, but assignment was manual and 
accounted for topography and wind direction.) 
 
2) Temporal averaging of the assigned daily data 
over the exposure period. 
16 km 
 
 
 
Gilboa et al. 2005 
7 Texas counties,  
1997-2000 
heart defects,  
orofacial clefts 
6-week period from  
week 3 to 8  
of gestation 
Thiessen 
polygon(s) for the 
monitoring site(s) 
containing maternal 
residence address  
(at delivery)  
CO, NO2, O3, SO2: 
hourly 
measurements 
PM10: daily 
measurements 
1) Temporal averaging over hourly values at each 
monitor to get daily means at each monitor 
 
2) Spatial assignment to each mother of values 
from the closest monitor meeting a specified 
temporal data completeness criteria  
 
3) Temporal averaging of all daily values over the 
exposure period. 
Monitors 
within the 
county 
(10 km for 
sensitivity 
analysis) 
Kim et al. 2007 
five hospitals in 
Korea, 2001-2004 
 any structural defect 
each trimester,  
each month of 
pregnancy, or 6-
week period before 
delivery 
Thiessen polygon 
for the monitoring 
site containing 
maternal residence 
address  
PM10: hourly levels 
Temporal averaging of values from the closest 
monitor within the exposure period 
Not 
provided 
Hwang and Jaakkola 
2008 
Taiwan,  
2001-2003 
orofacial clefts 
month 1, 2, or 3  
of gestation 
township/district  
of the mother 
CO, NOx, O3, SO2, 
PM10: hourly 
measured values 
1) Temporal averaging of all hourly data for each 
month at each monitor. 
 
2) Spatial interpolation by inverse distance 
weighting to get monthly values at the center of 
the mother's township/district for each exposure 
period. 
Not 
provided 
Hansen et al. 2009 
Brisbane, Australia,  
1998-2004 
heart defects,  
orofacial clefts 
6-week period from  
week 3 to 8  
of gestation 
 Thiessen polygon 
for the monitoring 
site containing the 
mother's residential  
statistical local area 
(at delivery) 
 PM10, NO2, SO2: daily 
averages of hourly 
measurements 
CO, O3: 8-hr averages 
of hourly 
measurements. 
1) Spatial assignment of daily value from monitor 
closest to the mother's SLA centroid (with data 
on that day) to each mother; 
 
2) Temporal averaging of daily values over the 
exposure period 
No spatial 
limit  
(6 and 12 
km for 
sensitivity 
analyses) 
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Table 2.1 (Continued) 
Study and scope 
Temporal unit(s) 
of analysis 
Spatial unit of 
analysis 
Pollutant data useda Data aggregation approachb 
Data 
inclusion 
limitsc 
Rankin et al. 2009 
UK Northern health 
region, 1985-1990 
 congenital 
anomalies 
1st trimester from  
week 1 to 12 
 of gestation 
 postcode of  
maternal residence  
(at delivery) 
Black smoke, SO2: daily 
readings from 
monitors 
Spatiotemporal unweighted averaging of all daily 
readings within the exposure period (up to 10 
missing days from monitors were replaced by the 
monitor mean value). 
10 km 
Strickland 2009 
Metropolitan Atlanta, 
1986-2003 
 cardiovascular 
malformations 
5-week period from  
week 3 to 7  
of gestation 
Atlanta area 
O3: daily 8-hr 
maximums 
CO, NO2, SO2, PM10: 
24-hour averages  
1) Assignment of a central site monitor for each 
pollutant. 
 
2) Collection or interpolation of daily values at the 
monitor. 
 
3) Temporal weighted averaging of all daily 
measurements from the central site during the 
exposure period. (Weights: 0.7 for weeks 3 and 
7, 0.9 for 4 and 6, and 1.0 for week 5)e 
Not 
provided 
 
Marshall et al. 2010 
New Jersey,  
1998-2003 
orofacial clefts 
6-week period from  
week 5 to 10  
of gestation 
Thiessen polygon 
for the monitoring 
site containing 
maternal residence 
address 
(at delivery)  
CO, NO2, O3, SO2, 
PM10, PM2.5: values 
recorded from 
continuous or 
periodic monitoring 
Temporal averaging of values from the closest 
monitor within the exposure period 
40 km  
(10 km for 
sensitivity 
analysis) 
Dadvand et al. 
2011b 
Northeast England,  
1993-2003 
heart defects 
6-week period from  
week 3 to 8  
of gestation  
 Thiessen polygon 
for the monitoring 
site containing 
maternal residential 
postcode  
(at delivery) 
CO, NO, NO2, O3, SO2, 
PM10: measured 
pollutant levels from 
3-5 automatic 
monitors per 
pollutant 
1) Spatial assignment of weekly mean values from 
the monitor closest to the mother's postcode (that 
had measurements that week) 
 
2) Temporal averaging of the weekly means over 
the exposure period 
No spatial 
limit 
(16 km for 
sensitivity 
analysis) 
Agay-Shay et al. 
2013 
Tel Aviv, Israel 
2000-2006 
heart defects 
6-week period from  
week 3 to 8  
of gestation  
street midpoint or 
neighborhood 
centroid of 
maternal residential 
address  
(at delivery);  
entire Tel-Aviv 
region  
(for a sensitivity 
analysis) 
CO, NO2, O3, SO2, 
PM10, PM2.5: 30 
minute 
concentrations  
1) Temporal averaging over all data values at each 
monitor to get weekly means at each monitor, 
 
2) Spatial interpolation by inverse-distance 
weighting, to get weekly mean values at each 
mother's spatial location, 
 
3) Temporal averaging over all weekly values 
within the exposure period to get mother's 
exposure concentration. 
Not 
providedf 
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Table 2.1 (Continued) 
Study and scope 
Temporal unit(s) 
of analysis 
Spatial unit of 
analysis 
Pollutant data useda Data aggregation approachb 
Data 
inclusion 
limitsc 
Padula et al. 
2013a-d 
San Joaquin Valley, 
CA, 1997-2006 
heart defects,  
neural tube defects, 
orofacial clefts,  
gastroschisis, other 
structural defects 
 first two month 
period  
of gestation 
point location of the 
maternal residential 
addresses 
CO, NO, NO2, PM10, 
PM2.5: daily 24-hour 
averages 
O3: daily maximum 8-hr 
averages 
1) Spatial interpolation of the daily monitor values 
by inverse-distance weighting to obtain daily 
values at the mothers residence(s),  
 
2) Temporal averaging over daily values during the 
first two months of pregnancy (weighted by the 
days at each residence, if applicable). 
5 km  
(50 km / 
25 km)g 
Lin et al. 2014 
Taiwan,  
2001-2007 
limb defects 
4-week periods 
from 
 week 1 to 4, 5 to 8, 
9 to 12, or 1st 
trimester  
of gestation  
zip code of 
maternal residence 
SO2, NO2, CO, PM10: 
24-hr mean values  
O3: 8-hr averages 
based on hourly 
reported values from 
continuous 
measurements 
1) Temporal averaging of all hourly data for each 
weekd at each monitor. 
 
2) Spatial interpolation of all dailyd data from 3 
closest monitors by inverse distance weighting to 
get exposure values at the center of the mother's 
zip code area for each month of pregnancy. 
 
3) Calculation of exposure period values from 
monthly values. 
25 km 
Stingone et al. 2014 
USA: AR, IA, MA, 
CA, GA, NY, NC, 
TX, UT, 1997-2006 
heart defects 
7-week period from  
week 2 to 8  
of gestation, or 
 each week of this 
period 
Thiessen polygon 
for the monitoring 
site(s) containing 
maternal residential 
addresses 
CO, NO2, SO2: daily 
maximum 1-hr 
means 
O3: daily maximum 8-hr 
means  
PM10, PM2.5: measured 
24-hr averages 
Temporal averaging of values from the closest 
monitor within the exposure period 
50 km 
Farhi et al. 2014 
Israel 1997-2004 
cleft lip and palate, 
heart,  genital, and   
chromosomal 
defects 
 
1st  trimester  and 
the entire 
pregnancy period 
500m x 500 m area 
surrounding the 
maternal residential 
addresses 
NOx, O3, SO2, PM10,: 30 
minute average 
concentrations 
 
1) Spatial interpolation of the monitor values by 
Ordinary Kriging to continuous raster of 500 m 
resolution for each month of study period,  
 
2) Calculation of exposure period values from 
monthly averages 
Not 
provided 
Hwang  et al. 2015 
Taiwan, 2001-2007 
heart defects 
 1st  trimester   
of gestation 
zip code of 
maternal residence 
CO, NOx, O3, SO2, 
PM10: hourly 
measured values 
1) Temporal averaging of all hourly data for each 
month at each monitor. 
 
2) Spatial interpolation from 3 closest monitors by 
inverse distance weighting to get monthly values 
at the center of the mother's zip code for each 
exposure period. 
25 km 
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Table 2.1 (Continued) 
Study and scope 
Temporal unit(s) 
of analysis 
Spatial unit of 
analysis 
Pollutant data useda Data aggregation approachb 
Data 
inclusion 
limitsc 
Tanner et al. 2015 
Florida, 2000-2009 
heart defects, 
orofacial clefts, 
spina bifida 
weeks 3 to 4, 3 to 
8, 3 to 12, or 5 to 
12 of gestation 
census block group 
of maternal 
residence (at 
delivery) 
PM2.5, benzene: daily 
average 
concentrations 
1) Spatial-temporal interpolation of the daily 
monitor values by inverse distance weighting that 
incorporates spatiotemporal multi-dimensional 
distance to obtain exposure at the mothers block 
group centroid during the temporal units of 
analysis 
50 km/ 
Temporal 
limit: PM2.5 
3 days, 
benzene 7 
days 
aThe statistic obtained or applied to summarize the measurement data was often not specified.  
bNumbers in parentheses provide the sequence of steps, when specified. 
cNo temporal limit outside the unit of analysis was applied in any of the studies; i.e., only data within the exposure period were used to inform the estimate, excluding Tanner et. al 
2015. 
dThere are inconsistencies in the description of the approach. 
eThis temporal weighted averaging approach is similar to a temporal inverse distance weighting approach with a time limit of 2 weeks from week 5 of gestation. 
fMothers without a monitor within 10 km of their residential location were excluded from the analysis. 
g5km was used as the limit when at least one monitor was within this distance. Otherwise, 50 km was used for NO2, O3, PM10, and PM2.5 and 25 km was used for NO, CO. 
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Table 2.2 Exposure assessment choices used in studies that estimated exposure primarily from other types of data 
Source: Tanner JP, Salemi JL, Stuart AL, Yu H, Jordan MM, Duclos C, et al. Uncertainty in exposures to ambient PM2.5 and benzene 
during pregnancy: sensitivity to exposure estimation decisions. Spat Spatiotemporal Epidemiol. 2016 (UPDATED) (75) 
Study and scope 
Temporal unit(s) 
of analysis 
Spatial unit of 
analysis 
Pollutant data used Data aggregation approach 
Data 
inclusion 
limits 
Dolk et al. 2010 
four regions of 
England, 1991-1999 
 congenital 
anomalies 
 one year: 1996 
Census ward of 
maternal residential 
postcode  
(at delivery) 
SO2, NO2, PM10: 1996 
annual mean 1 km2 
gridded concentration  
(derived from 
dispersion model 
results plus 
background 
monitoring) 
Population-weighted spatial averaging of gridded 
concentrations 
Not 
applicable 
Lupo et al. 2011 
Texas, 1999-2004 
neural tube defects 
one year: 1999 
Census tract of 
mother's residential 
address  
(at delivery) 
BTEX individually: 
1999 annual 
concentration for each 
census tract (predicted 
by the ASPEN 
dispersion model) 
Spatial matching to residence address census 
tract  
Not 
applicable 
Dadvand et al. 
2011a 
Northeast England,  
1985-1996 
heart defects 
6-week period from  
week 3-8  
of gestation 
postcode of 
maternal residence 
(at delivery) 
Black smoke, SO2: 
measured daily levels; 
and pollutant-related 
covariates  
(e.g. land uses) 
1) Multivariate spatiotemporal statistical 
regression modeling to estimate concentrations 
at all locations for each week 
 
2) Temporal averaging of weekly values over the 
exposure period 
Not 
provided 
Ramakrishnan et al. 
2013 
Texas, 1999-2008 
oral clefts 
one year: 2005 
Census tract of  
mother's residence  
(at delivery) 
BTEX individually: 
2005 annual average 
exposure 
concentration for each 
census tract 
 (predicted by 
HAPEM5) 
Spatial matching to the census tract of the 
residence address 
Not 
applicable 
Vinikoor-Imler et al. 
2013 
North Carolina, 
2003-2005 
congenital 
anomalies 
6-week period from  
week 3-8  
of gestation 
12x12 km2 grid cell 
of  
maternal residence 
 (at delivery) 
PM2.5, O3; hourly 
gridded 12x12 km2 
concentrations  
(from hierarchical 
Bayesian combination 
of CMAQ model 
results and monitoring 
data) 
Spatial matching to modeling grid cell of the 
residence address 
Not 
applicable 
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Table 2.21 (Continued) 
Study and scope 
Temporal unit(s) 
of analysis 
Spatial unit of 
analysis 
Pollutant data used Data aggregation approach 
Data 
inclusion 
limits 
Schembari et al. 
2014 
Barcelona, 1994-
2006 
congenital 
anomalies 
6-week period from  
week 3-8  
of gestation 
point location of  
maternal residential 
address  
(at delivery) 
NOx,NO2,PM10, PM10-
2.5, PM2.5-mass, PM2.5-
abs.: daily data 
and pollutant-related 
covariates  
(e.g. land uses) 
1) Spatial estimation using LUR model equations 
from ESCAPE study 
 
2) Temporal variability by adding monitoring data 
perturbations 
Not 
provided 
Vinikoor-Imler et al. 
2015 
Texas, 2002-2006 
congenital 
anomalies 
1st trimester from  
week 1 to 12 
 of gestation 
12x12 km2 grid cell 
of  
maternal residence 
 (at delivery) 
PM2.5, O3; hourly 
gridded 12x12 km2 
concentrations  
(from hierarchical 
Bayesian combination 
of CMAQ model 
results and monitoring 
data) 
Spatial matching to modeling grid cell of the 
residence address 
Not 
applicable 
Vinceti et al. 2016 
Northern Italy, 1998-
2006 
congenital 
anomalies 
9-month period 
before delivery 
maternal residence 
during pregnancy 
PM10, benzene: hourly  
concentration at 
maternal address 
(predicted by the 
CALINE4 dispersion 
model) 
Spatial matching to residence address  
Not 
applicable 
Girguis et al. 2016 
Massachusetts, 
2001-2008 
heart defects, neural 
tube defects, 
orofacial clefts  
weeks 3 to 7, 1 to 
4, 
6 to 12, and 1st 
trimester of 
gestation 
4x4 km2 grid cell of 
maternal residence 
(at delivery) 
PM2.5: daily gridded 
4x4 km2 concentrations  
1) Estimated from linear mixed effects model with 
24-hour average monitoring data as the 
dependent variable and satellite, meteorological 
fields, and land use variables as predictors 
 
2) Spatial matching to modeling grid cell of the 
residence address 
 
3) Temporal averaging of daily values over the 
exposure periods 
Not 
applicable 
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In birth defects research, the temporal scale of analysis represents the time period 
during a women’s pregnancy in which exposure to an environmental agent exerts a teratogenic 
effect on the fetus. This is sometimes referred to as the “window of vulnerability” or the 
“etiologically relevant time window”. Epidemiological studies on birth defects and ambient air 
pollutants have used a number of temporal scales, which may be partly due to the limited 
toxicological evidence identifying etiologically-relevant time windows for specific pollutants. 
Pollutants may remain in the body for long periods of time and build-up of concentrations of the 
pollutant before conception may also affect fetal development (51, 175). However, most animal 
and experimental studies focus on exposure during the organogenesis (i.e., period of organ 
development) and toxicological studies examining pollutant concentration build-up over time are 
too scarce to establish a time period before pregnancy that is etiologically relevant. Most major 
organs develop during weeks three to eight of gestation and by the twelfth week, the majority of 
body systems have fully formed (124). Therefore, researchers have argued that peak critical 
periods for major birth defects are between these weeks (173, 176-178). However, the period of 
development for some organs and organ systems have been established. For example, ventral 
body wall defects (e.g., gastroschisis and omphalocele) result from failure of the ventral body 
wall to close, most likely involving the lateral body wall folds (124). During the third week of 
development, formation of the body folds is initiated and by the end of the third week, the lateral 
body folds begin to extend downward and the cranial and caudal folds begin to guide the 
embryo into the fetal position, culminating in the fusion of the body folds at the end of the fourth 
week (124, 173). Therefore, environmental insult after the fourth week of gestation is not likely 
to impact the formation of the ventral body wall. Similarly, the formation of the neural tube 
begins during the third week and ends by the fourth week of fetal development (124, 179). The 
formation of the heart and lip begin during the third week of gestation and are complete by week 
eight (124, 180). However, the palate does not begin to form until week five and closes at the 
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end of week twelve of gestation (176). Limb buds begin to appear during the fourth week of 
gestation and by the end of the eighth week, upper and lower limbs have formed (124).  
Most studies investigating the risk of congenital heart defects use temporal scales 
between week one to eight of gestation (43, 54, 56, 57, 61-63). However, Gilboa et al. (56) and 
Hansen et al. (57) included orofacial clefts as outcomes of interest and applied the same 
etiologically relevant time window to these conditions. Hwang et al. focused on heart defects 
and used the first trimester as the temporal scale (181). Two studies focused exclusively on 
orofacial clefts and use different temporal scales; Marshall et al. (64) used weeks five to ten and 
Hwang et al. (58) used multiple windows (1st, 2nd, or 3rd month of gestation). Rankin et al. (59) 
and Farhi et al. (182) used the first trimester of pregnancy for multiple congenital anomalies 
while Padula et al. (65-67) used the first two months. Tanner et al. was the only study to use 
defect-specific windows for each birth defect outcome (43). Three studies used multiple 
windows for all birth defect outcomes (60, 183, 184). Ritz et al. (60) and Kim et al. (183) 
included preconception periods as temporal scales.  
The spatial scale of analysis represents the mother’s location of exposure during the 
etiologically relevant time window. Ideally, personal air pollution monitors would capture the day-
to-day locations of the mother during pregnancy. However, due to the high cost of these 
monitors and logistical barriers for use in large studies, epidemiological studies use available 
residential information in vital statistics or other data sources to establish the spatial location, 
ranging from locations with high spatial resolution (e.g., maternal address at delivery) to those 
less-resolved (e.g., county or zip code). A few air pollution and birth defects studies have used 
the point location of the maternal address of residence as the spatial scale (65-68, 182). Other 
studies have used less-resolved spatial scales, including census block group (43), census ward 
(55), neighborhood or street (63), zip code (60, 181, 184),  post code (53, 54, 59), 
township/district (58), or statistical local area (57). All have weaknesses, including the inability of 
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smaller units of analysis to capture the variations of mother’s location, whereas larger scales are 
less likely to capture spatial variation in ambient pollution (43, 185, 186).  
Due to the limited geographical location and number of central-site monitors as well as 
the time of data collection, it may be necessary to include concentration measurements from 
monitors that are outside the spatial and temporal units of analysis. Birth defect studies using 
central-site monitoring data have used limiting interpolation radii from 5 km (65-67) to 50 km 
(43, 62). The choice of radii may be pollutant-specific. For example, benzene is a directly 
emitted pollutant and concentrations tend to persist near the source of continuous emissions 
(75, 187). Therefore, a smaller spatial scale may be more appropriate (75). On the other hand, 
pollutants that are formed in the atmosphere, such as ozone and PM2.5, are more regional in 
nature and can extend over broad regions (66, 187). In the latter case, a larger radius may be 
appropriate.  
A few aggregation methods have been used in birth defect studies using central-site 
monitoring data. Before assigning exposure to mothers, some studies first interpolate data into 
time intervals such as weeks or months (53, 63). Multiple measurements during the spatial and 
temporal limits must be aggregated to estimate the exposure concentration for each mother. 
Most birth defect studies use nearest neighbor interpolation (56, 57, 60, 62, 64, 183) or inverse 
distance weighting in space (58, 63, 65-67, 181). Tanner et al. (43) used an inverse distance 
weighting in space and time approach while Farhi et al. (182) used ordinary kriging.   
A few sensitivity studies have been conducted examing variation in predicted air 
pollution exposures using different estimation approaches. However, most studies focus on 
comparing aggregation and interpolation choices (e.g., kriging vs. land use regression vs. 
inverse distance weighting) (188-190). Some studies have evaluated the impact these choices 
on associations with adverse pregancy outcomes (191, 192) but none have focused on birth 
defects. In a recent study, Tanner et al. investigated the sensitivity of maternal exposure 
estimates for benzene and PM2.5 to the aforementioned exposure assessment decisions (75). 
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These included the selection of a defect-appropriate etiologically relevant time windows 
(temporal scale of analysis), the spatial area that appropriately represents the mother’s 
exposure location (spatial scale of analysis), spatial and temporal data limits, and the methods 
of interpolating and aggregating sparsely-located measurement data from monitoring stations 
across Florida. The authors attempted to answer two questions: 1) are mothers’ estimated 
exposures substantially different when using alternative choices for each decision, and 2) do 
mothers’ exposure classifications (quartiles) change substantially from one choice to another. 
The authors observed small differences in exposure concentration estimates. However, 
changes in exposure classification by at least one quartile when selecting a one choice 
compared to another were substantial. The authors observed a reclassification of up to 27% of 
mothers between exposure distribution quartiles for benzene and 37% for PM2.5 when using 
alternative choices. For both pollutants, temporal and spatial scale of analysis had the greatest 
impact on maternal exposure estimates. These findings suggest that using different choices for 
exposure assessment decisions may in fact impact the measures of association and possibly 
contribute to the variation in findings regarding the association between ambient air pollution 
and birth defects. 
 
Summary 
The experimental, toxicological, and occupational literature described here is not 
conclusive, but suggests a causal relationship between exposure to benzene or PM2.5 and birth 
defects. Therefore, biological plausibility for both pollutants should not be ruled out. 
Epidemiological studies have reported increased risk of selected conditions, but results are 
inconsistent. Comparison of findings across studies is difficult, as differences between study 
setting, study design, sample size, exposure estimation approaches, and statistical analysis 
methods differ. Although studies assessing the impact of interpolation approaches on estimates 
of exposure and health effects have been conducted, no studies have examined the effect of 
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different choices of decisions for estimating air pollution on measures of association for birth 
defects. Few studies have investigated the association between exposure to ambient benzene 
or PM2.5 and musculoskeletal defects. The scarcity of studies focusing on musculoskeletal 
defects and the findings from animal studies call for further research on the risk of 
musculoskeletal defects following maternal exposure to benzene or PM2.5.   
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CHAPTER THREE: 
METHODS 
 
Study Design and Data Sources 
A retrospective cohort study was conducted to 1) examine the impact of selecting 
alternative choices for decisions to estimate maternal exposure on the measures of association 
between benzene and PM2.5 and birth defects, and 2) investigate the association between 
maternal exposure to ambient benzene and PM2.5 and the risk of musculoskeletal birth defects 
in offspring. The study leveraged information from the FBDR, one of the largest population-
based birth defects surveillance programs in the US, and was established by the Florida 
Department of Health in 1998. It relies on a passive case ascertainment through the linkage of 
multiple administrative datasets. Historically, data sources have included birth certificates and 
infant death certificates from the Florida Bureau of Vital Statistics, inpatient, outpatient, and 
emergency department hospital discharge data from the Agency for Health Care Administration, 
and service-related datasets from the Florida Department of Health’s Children’s Medical 
Services program (193). To identify infants with structural, functional, or biochemical 
abnormalities, these data are scanned for diagnosis codes from the International Classification 
of Diseases, mostly in the range of 740–759.9 for the 9th Edition, Clinical Modification [ICD-9-
CM], or Q-codes for the 10th Edition [ICD-10]. To be considered a case in the FBDR, the infant 
must have been born alive to a Florida-resident mother and the birth defect must have been 
diagnosed within the first year of life. The FBDR also routinely collects information on all non-
affected Florida-resident births – those without any birth defects that meet the FBDR case 
definition and that were diagnosed during the first year of life. All singleton infants born alive to a 
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Florida-resident mother between January 1, 2000 and December 31, 2013, including cases and 
non-affected births, were eligible for this study. 
 The US EPA archives ambient air quality data collected from monitoring stations on a 
routine basis across the nation in the Air Quality System (AQS) database. Daily mean PM2.5 
mass concentrations and raw benzene concentration data measured during the years 1999 to 
2013 were downloaded from EPA’s AirData website (www.epa.gov/airdata) and AQS Data Mart 
(www.epa.gov/aqs), respectively. Data from monitoring stations within Florida and within 200 km 
of its border (in Georgia and Alabama) that were operating at any time during the study period 
were considered. 
 
Specific Aim 1: To examine the impact of selecting alternative choices for decisions to 
estimate maternal exposure on the measures of association between ambient benzene 
and PM2.5 and birth defects.   
  
Exposure Assessment 
A series of sensitivity analyses were performed to examine the impact of various 
methodological decisions – those pertaining to spatial scale, temporal scale, spatial and 
temporal limits for inclusion of data, data aggregation sequence, and data weighting scheme – 
on measures of association between maternal exposure to PM2.5 and benzene and birth 
defects. Exposure concentrations for all pregnant women were calculated using alternative 
choices for each decision. The list of specific choices for each decision is provided in Table 3.1. 
Exposure to a given pollutant was calculated using combinations of specific choices for each 
decision, with one unique combination representing a “sensitivity case”. A total of 96 sensitivity 
cases, 48 for each pollutant, were created and compared. 
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Table 3.1. Summary of alternative choices (approaches and parameter values) for each 
exposure assessment decision that were used to create sensitivity cases. 
 
Source: Tanner JP, Salemi JL, Stuart AL, Yu H, Jordan MM, DuClos C, et al. Uncertainty in 
maternal exposures to ambient PM2.5 and benzene during pregnancy: Sensitivity to exposure 
estimation decisions. Spatial and spatio-temporal epidemiology. 2016 May;17:117-29. 
(UPDATED) (75) 
Pollutant 
Temporal 
scalea 
Spatial 
scale 
Temporal 
limitb 
Spatial 
limitd 
Aggregation 
sequence 
Weighting 
schemee 
PM2.5 
1-12 
or 
3-8 weeks 
county 
or 
block 
group 
0c or 7 
days 
0c, 50 or 
200 km 
direct 
or 
two step 
IDS 
or 
IDST 
benzene  
 
1-12 
or 
3-8 weeks 
county 
or 
block 
group 
0c or 14 
days 
0c, 20, or 
200 km 
direct 
or 
two step 
IDS 
or 
IDST 
 Abbreviations: IDS, inverse distance weighting in space; IDST, inverse distance weighting in space and time.  
aWeeks of gestation. c0 signifies that data outside the scale unit are not used. dFor the county scale, a low spatial limit 
of 0 was used for both pollutants. For block groups, a low spatial limit of 20 km was used for benzene; 50 km was 
used for PM2.5. eFor a temporal data limit of 0, IDS and IDST are equivalent. Use of IDS with a nonzero temporal data 
limit is equivalent to expanding the temporal scale because data outside the scale window are not downweighted. 
 
 
Temporal scale of analysis   
Two etiologically relevant time windows within the first trimester were considered: weeks 
3-8 and 1-12 of gestation. These two choices are commonly used in birth defects and air 
pollution studies, particularly when attempting to maintain a consistent measurement of 
maternal exposure while examining multiple birth defects or birth defect categories, and both (3-
8 weeks and 1-12 weeks) are established critical periods of organ development in which the 
growing fetus is vulnerable to teratogens. The clinical estimate of gestational age (in weeks) 
was obtained from the infant’s birth certificate. In the event the clinical estimate was missing or 
not within 21 and 43 weeks, the date of last menstrual period was used to calculate the 
gestational age (date of last menstrual period - the infant’s date of birth). 
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Spatial scale of analysis 
Block group and county are the two spatial scales of analysis considered here. 
Geocoded addresses (latitude and longitude) for each mother are provided with her child’s birth 
certificate data and were mapped to their census block group and county of residence using 
ArcGIS 10.1 (ESRI, Redlands, California). These were used to determine the spatial unit of 
analysis for each mother.  
  
Temporal inclusion limit 
  Data inclusion limits of 0, 7 and 14 days outside a temporal unit (a single week or a 
multi-week period) were considered. A temporal limit of zero indicates that only concentration 
measurements taken within the unit (week or multi-week window) for which concentration is 
being estimated were used. A temporal limit of 7 indicates that measurements taken 7 days 
before and after the aforementioned window were included with measurements taken within the 
window in the exposure estimation.  
Alternative choices for temporal limits were selected based on characteristics of each 
pollutant. As described above, benzene is a primary pollutant and concentrations are more likely 
to persist near continuous sources of emissions. The degradation of benzene in the atmosphere 
is largely dependent on the concentration of hydroxyl radicals (194). Based on the availability of 
these radicals and their reaction with benzene, researchers have estimated the atmospheric 
lifetime of benzene to be between 8 and 12 days (194). PM2.5, on the other hand, is a mixture of 
primary and secondary pollutants. Although the process of removal from the atmosphere is not 
well understood, researchers suggest that PM2.5 is removed from the atmosphere by 
coagulation, sedimentation, and precipitation and has been found to have an atmospheric 
lifetime of 7 days on average (187, 195). Based on this information, an outer limit of 14 days for 
benzene and 7 days for PM2.5 was considered.  
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Spatial inclusion limit 
High- and low-end limiting circles were used to identify the monitoring stations whose 
concentration measurements were considered in the estimation of exposure for a particular 
spatial unit. A high-end radius of 200 km was used as data from monitoring stations farther 
away than this limit are not likely to influence the ambient concentrations in the spatial unit (75). 
Only data from monitors located inside the county boundaries were used (spatial radius of zero) 
as the low-end radius for county level analyses. A low-end radius of 50 km for PM2.5 and 20 km 
for benzene were used for the block group scale and are based on spatial variability of each 
pollutant. The geodetic arc distance between the location of each monitor and the block group 
geographic centroid or county population centroid was used to calculate the spatial distance. 
The year 2000 block group boundary files and county population centroid coordinates are 
available from the US Census Bureau website (www.census.gov). The geographic centroid for 
each block group was obtained using ArcGIS.     
  
Aggregation sequence 
Two choices for data aggregation were considered; a two-step approach and a direct 
approach (75). In the two-step sequence, pollutant concentrations were first calculated for each 
week of the study period (1999 to 2013) for each unit at the spatial scale of analysis (each block 
group or each county). Concentrations for the weeks corresponding to each pregnant woman’s 
etiologically relevant time window were then averaged to estimate a given mother’s mean 
exposure concentration for the window. In the direct approach, all daily measurement from 
monitoring stations located within the spatial and temporal data inclusion limits around each 
mother’s spatial and temporal units of analysis were identified. Then, this data was directly 
interpolated to estimate the exposure concentrations for each mother.  
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Weighting scheme 
Interpolation using both inverse distance weighting in space only (IDS) and inverse 
distance weighting in space and time (IDST) was considered (75). In both IDS and IDST, the 
concentration measurements at monitoring stations are down-weighted the farther the monitor is 
from the unit (e.g., block group for IDS, or block group and 3-8 week window for IDST) for which 
concentration is being estimated. The weight is proportional to the inverse of the square of the 
distance from the monitor to the unit. For IDST, the multi-dimensional Euclidean distance used 
is calculated by normalizing (dividing) the component dimensional distances (in km and days) 
by the respective spatial or temporal inclusion limit value. Squared distances were used for all 
down-weighting. Step-by-step procedures for the exposure calculation process for each 
aggregation and weighting scheme are provided as Appendices A and B.   
 
Primary Outcomes 
In a previous study, Tanner et al. reported that women in the fourth quartile of benzene 
exposure (i.e., the highest exposure) were at a statistically significantly increased risk of giving 
birth to an infant with an isolated cleft palate (43). An increased risk of isolated double-outlet 
right ventricle was observed among women in the fourth quartile of benzene exposure, although 
it was not statistically significant. Women in the fourth quartile of PM2.5 were at a statistically 
significantly increased risk of giving birth to an infant with a non-isolated coarctation of the aorta 
and an increased risk (though not statistically significant) of giving birth to an infant with an 
isolated hypoplastic left heart syndrome. Therefore, two conditions for each pollutant were 
selected to examine the impact of alternative choices for estimating exposure on the measures 
of association; a condition with a previously observed statistically significantly increased risk and 
a second condition with a non-significant increased risk. This variability in the direction and 
statistical significance of measures of association permitted a more comprehensive assessment 
of potential changes resulting from different choices for key exposure assessment decisions. 
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Table 3.2 provides the ICD-9-CM and ICD-10 codes for the birth defect outcomes selected. 
Non-cases were defined as singleton infants born during the study period without any birth 
defect diagnosis. 
 
Table 3.2. Selected birth defects and associated ICD-9-CM and ICD-10 codes for specific aim 1 
Pollutant ICD-9-CM code ICD-10 code Birth defect description 
Benzene 749.0x Q35.x Cleft palate alone 
Benzene 745.11 Q20.1 Double-outlet right ventricle 
PM2.5 747.10 Q25.1 Coarctation of the aorta 
PM2.5 746.7 Q23.4 Hypoplastic left heart syndrome 
Note: An ‘x’ placed at the end of an ICD-based code indicates any subsequent code or code range 
meets the case definition. 
 
Potential Confounders 
Selection of potential confounders was based on a literature review and availability of 
the necessary data elements in the Florida Bureau of Vital Statistics birth certificate.  
Maternal race/ethnicity 
Maternal race and ethnicity are self-reported on the birth certificate. Mothers were first 
grouped as Hispanic or non-Hispanic. The non-Hispanic group was then subdivided into white, 
black, or other.  
Maternal nativity 
Place of birth reported on the birth certificate characterized as US-born (within the 50 
sates) or foreign-born (born outside the 50 US states). 
Maternal age 
Maternal age at delivery is provided on the infant birth certificate and was classified as 
<20, 20 to 24, 25 to 29, 30 to 34, and ≥35 years. 
Maternal education 
Maternal education is the self-reported highest educational degree attained by the 
mother at the time of delivery. Education was categorized as less than high school (<12 years), 
high school (12 years), or more than high school (>12 years). 
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Maternal marital status 
Maternal marital status at the time of delivery was dichotomized as married or 
unmarried. The unmarried group consists of never married, divorced, and widowed mothers.  
Maternal smoking status 
The birth certificate captures whether tobacco was used during pregnancy, and is 
reported as “Yes”, “Quit during pregnancy”, or “No”. Women responding “Yes” or “Quit during 
pregnancy” (due to the inability to determine the time during pregnancy when the women quit) 
were classified as smokers.  
Median household income 
Individual household income is was not available. Therefore, block group median 
household income was used. This information is available from the 2000 US Census Bureau 
and was linked to the mother’s corresponding block group at the time of delivery. 
Parity 
Parity represents the number of live births a women has delivered (does not include 
current pregnancy). Two fields from the birth certificate were used for this calculation, with parity 
being the sum of the “number of live births now living” and “number of live births now dead”. The 
actual parity count was then used to classify women as nulliparous or multiparous. 
Infant sex 
Infant sex was classified as male, female, or unknown. 
 
Statistical Analysis 
 For each sensitivity case, multivariable Poisson or negative log binomial regression 
models were used to obtain aPRs and 95% confidence intervals (CIs) representing the 
associations between benzene or PM2.5 and selected birth defects (cleft palate alone, 
coarctation of the aorta, double-outlet right ventricle, and hypoplastic left heart syndrome).  
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When the distribution of the outcome variable is over-dispersed (i.e., variance is greater than 
the mean), it is more appropriate to use a negative log binomial regression model (see 
Appendix C for regression equations). However, over-dispersion was not detected, and the 
outcome data closely resembled a Poisson distribution. Mothers were grouped into quartiles of 
exposure concentrations, (based on the distribution among non-cases) and the exposure 
reference group was defined as the lowest quartile of benzene and PM2.5 exposure. Analyses 
were conducted separately for isolated and non-isolated birth defect cases. Isolated cases were 
defined as infants with a single birth defect, or with multiple birth defects that were all within the 
same organ system. Infants with a particular defect under study as well as another major 
structural birth defects outside of the primary defect’s organ system were classified as a non-
isolated case. For example, an infant diagnosed with coarctation of the aorta alone, or 
diagnosed with both coarctation of the aorta and hypoplastic left heart syndrome (both heart 
defects) would be classified as isolated; an infant with hypoplastic left heart syndrome and a 
cleft palate alone would be classified as an non-isolated case. Multivariable models for each 
sensitivity case included consideration of all potential confounders described above during the 
model-building procedure. Only covariates that were statistically significantly and independently 
associated with both the pollutant exposure and birth defect outcome of interest in bivariate 
analyses were included in the final model. All statistical tests were two-sided and considered 
significant at p<0.05. Statistical analyses were performed with SAS software, version 9.4 (SAS 
Institute, Inc., Cary, NC). 
The first step in evaluating the impact of exposure estimation decisions on measures of 
association was to quantify the change in the point estimates between sensitivity cases using 
the alternative choices for that decision (but with the choices for other decisions held constant). 
For each sensitivity case, aPRs for each non-reference quartile of exposure concentration were 
generated along with 95% CIs. To examine the degree of change in the point estimates, the 
percent difference in the aPRs between each quartile was calculated for each sensitivity case 
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and the range of relative percent differences across all sensitivity cases that compared 
alternative choices for a single decision was evaluated. The relative percent difference was 
defined as the absolute difference in aPR point estimates between two alternative choices 
divided by the average aPR across both choices, multiplied by 100. For example, if for a 
sensitivity case evaluating the impact of the temporal scale, the aPR for fourth quartile of 
exposure (vs. first quartile) when the 1-12 week window is used was 1.50 and the same aPR 
when the 3-8 week window is used was 1.25, then the percent difference would be |(1.50-1.25)| 
/ ((1.50+1.25)/2)*100 = 18.2%. Appendix D further demonstrates the process for evaluating the 
relative percent difference for sensitivity cases comparing alternate choices for each decision. 
The second step in evaluating the impact of exposure estimation decisions on measures 
of association was to determine whether the measures of association generated for alternative 
choices were significantly different from one another. If, for each sensitivity case, the 95% CI for 
the aPRs between the choices being compared were to overlap, the two measures of 
association would not be considered statistically significantly different from each other. For 
example, if for a sensitivity case evaluating the impact of the temporal scale, the aPR and 95% 
CI for fourth quartile of exposure (vs. first quartile) when the 1-12 week window is used was 
1.50 (95% CI: 1.40-1.60) and the same aPR when the 3-8 week window is used was 1.25 (95% 
CI: 1.15-1.35), then the temporal scale decision for that sensitivity case would be deemed to 
have resulted in a statistically significant difference in the two measures of association (since 
the 95% CIs do not overlap). For each decision, and for each quartile comparison, the 
percentage of sensitivity cases for which the 95% CIs overlap (i.e., not statistically significantly 
different) were obtained and used as an indicator of the impact of that decision on the estimated 
measures of association. Appendix D demonstrates, when comparing alternate choices for each 
decision, the process for evaluating the percent of sensitivity cases in which the measures of 
association for each quartile comparison are not statistically significantly different. 
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The last step in evaluating the impact of exposure estimation decisions on measures of 
association was to evaluate whether alternative choices for each exposure estimation decision 
result in different conclusions regarding the association between the particular exposure-
outcome pair under study. For example, if a statistically significantly increased risk of 
coarctation of the aorta was observed among mothers in the fourth quartile of PM2.5 exposure 
when using the 1-12 week etiologically relevant time window, was a statistically significantly 
increased risk also observed when using the 3-8 week window? Agreement between the 
measures of association between alternative choices for each sensitivity case were obtained. 
Agreement was defined as meeting one of the following scenarios: 1) a statistically significantly 
increased risk observed in both alternative choices for the sensitivity case, 2) a statistically 
significantly decreased risk observed in both alternative choices for the sensitivity case, or 3) no 
statistically significantly increased or decreased risk observed in both alternative choices for the 
sensitivity case. For each decision, and for each quartile comparison, the percent of sensitivity 
cases that agree (according to the above definition) was calculated. This process is also 
demonstrated in Appendix D.  
 
Specific Aim 2: To examine whether exposure to ambient benzene and PM2.5 during 
pregnancy is associated with an increased risk of musculoskeletal defects in offspring. 
 
Exposure Assessment 
The exposure assessment strategy for Aim 2 uses decisions and alternative choices 
described above. As stated previously, there are specific periods during fetal development in 
which developing organs and organ systems may be particularly vulnerable to benzene and 
PM2.5. Therefore, windows of vulnerability that are specific to the development of selected 
musculoskeletal defects (the outcomes of interest) were used. The formation of the lateral body 
folds begins during the third week of gestation and the lateral body wall folds fuse and close by 
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the end of the fourth week (173). Therefore, a 3-4 week window was used for all ventral wall 
defects. Limb buds begin to appear during the fourth week of gestation and by the end of the 
eighth week, both the upper and lower limbs have formed (124). Neural crest cells originating 
from the neural folds and neuroectoderm begin to migrate and differentiate into mesenchyme 
cells following neural tube closure (124). These cells then begin to condense and differentiate 
into chondrocytes, which form the cartilaginous model of the forthcoming bone (124). As the 
neural crest cells leave the neuroectoderm, they are highly vulnerable to teratogens (124). By 
week eight of gestation, the cartilaginous structure is complete and osteoblasts begin laying 
down osteoid that will then mineralize (196). The primary ossification centers form between the 
8th and 12th weeks of gestation in the vertebrae and long bones (196). Although the bulk of 
mineralization does not occur until the third trimester, susceptibility is highest between weeks 3 
and 12 of gestation (196). The 3-8 week window was used for limb anomalies, whereas the 3-12 
week window was used for all other skeletal malformations. In an attempt to account for build-up 
of pollutant concentrations in the body, a sensitivity analyses was conducted using time 
windows that begin with the first week of gestation. As in Aim 1, the clinical estimate of 
gestational age (in weeks) was obtained from the infant’s birth certificate. In the event the 
clinical estimate was missing or not within 21 and 43 weeks, the date of last menstrual period 
was used to calculate the gestational age (date of last menstrual period - the infant’s date of 
birth). 
 The census block group corresponding to each mother’s reported residence at the time 
of birth was used as the spatial scale of analysis. The use of block group as the spatial scale 
provides the ability to capture exposure that may occur as a result of some of the mother’s 
mobility (e.g., to places of business, leisure, health care) during pregnancy and the etiologically 
relevant time window. The degree to which such mobility can be accounted for is lessened 
when using the residential address as the spatial scale. Using block group as the spatial scale 
may also help to control for unmeasured confounding factors in the statistical analysis by 
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grouping together women with similar factors that may be associated with the exposure and, 
separately, the musculoskeletal birth defects (43, 197, 198). Geocoded addresses (latitude and 
longitude) for each mother were mapped to census block group using ArcGIS 10.1 (ESRI, 
Redlands, California). Temporal limits of 3 and 7 days before and after the window of 
vulnerability were used for PM2.5 and benzene, respectively, and for both pollutants; 50 km was 
used as the spatial cut-off radius from the block group centroid. The direct approach of data 
aggregation and interpolation using IDST was used. Step-by-step procedures for the exposure 
calculation process using the direct approach are provided in Appendix A.  
  
Primary Outcomes 
Several musculoskeletal anomalies were selected to examine their associations with 
different levels of maternal exposure to ambient benzene and PM2.5. Table 3.3 provides the list 
of conditions and associated ICD-9-CM and ICD-10 codes to be considered as birth defect 
outcomes. Non-cases were defined as singleton infants born during the study period without 
any birth defect diagnosis (musculoskeletal or otherwise).  
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Table 3.3. Musculoskeletal defects and associated ICD-9-CM and ICD-10 codes for specific aim 2  
ICD-9-CM code ICD-10 code Birth defect description 
Temporal 
Scale 
754.0 Q67.0-Q67.4 
Congenital musculoskeletal deformities of skull, face, and 
jaw  
3-12 
754.2 Q67.5, Q76.3, Q76.42x Congenital musculoskeletal deformities of spine  3-12 
754.30-754.35 Q65.xx Congenital dislocation of hip 3-12 
754.50-754.59 Q66.0- Q66.3, Q66.5x Congenital varus deformities of feet 3-8 
754.60-756.69 Q66.4, Q66.5, Q66.6, Q66.80- Q66.83 Congenital valgus deformities of feet 3-8 
754.70-754.79 Q66.7, Q66.9 Other congenital deformities of feet 3-8 
754.51, 754.70  Q66.0, Q66.89 Clubfoot 3-8 
754.81 Q67.6 Pectus excavatum  3-12 
754.82 Q67.7 Pectus carinatum  3-12 
755.00-755.02 Q69.x Polydactyly 3-8 
755.01 Q69.0, Q69.1 Polydactyly of fingers 3-8 
755.02 Q69.2 Polydactyly of toes 3-8 
755.10-755.14 Q70.x Syndactyly 3-8 
755.11-755.12 Q70.0x-Q70.1x Syndactyly of fingers 3-8 
755.13-755.14 Q70.2x- Q70.3x Syndactyly of toes  3-8 
755.20-755.29 Q71.xx Reduction deformities of upper limb  3-8 
755.30-755.39 Q72.xx Reduction deformities of lower limb 3-8 
755.2x-755.4 Q71.xx-Q73.xx Reduction deformities any limb 3-8 
755.50-755.59 Q74.0, Q74.9, Q68.8, Q87.0, Q71.6x 
Other congenital anomalies of upper limb including 
shoulder girdle 
3-8 
755.60-755.69 
Q74.2, Q65.81, Q65.82, Q65.89,  
Q66.89, Q68.2, Q74.1, Q74.2,  
Other congenital anomalies of lower limb including pelvic 
girdle 
3-8 
755.01, 755.11-755.12, 755.20-
755.29, 755.50-755.59 
Q69.0, Q69.1, Q70.0x-Q70.1x, Q71.xx Any upper limb anomaly 3-8 
755.02, 755.13-755.14, 755.31-
755.39, 755.60-155.69  
Q69.2, Q70.2x- Q70.3x, Q72.xx Any lower limb anomaly 3-8 
755.xx Q69.x-Q74.x Any limb anomaly 3-8 
756.0  Q75.x Anomalies of skull and face bones  3-12 
756.10-756.19 Q76.1, Q76.2, Q76.41x, Q76.49 Congenital anomalies of spine 3-12 
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Table 3.3 (Continued) 
ICD-9-CM code ICD-10 code Birth defect description 
Temporal 
Scale 
756.3  Q76.6, Q76.7, Q76.8, Q76.9, Q77.2 Other anomalies of ribs and sternum  3-12 
756.70-756.79 
 
Q79.2, Q79.3, Q79.4, Q79.5x 
Congenital anomalies of abdominal wall 3-4 
756.72 Q79.2  Omphalocele (2009-2013 only) 3-4 
756.73 Q79.3  Gastroschisis  3-4 
    
754.81, 754.82, 756.2, 756.3 
Q67.6, Q67.7, Q76.5, Q76.6, Q76.7,  
Q76.8, Q76.9, Q77.2 
Any rib and sternum anomalies 3-12 
754.0, 756.0  Q67.0-Q67.4, Q75.x Any skull and face anomalies 3-12 
754.2, 756.10-756.19 
Q67.5, Q76.3, Q76.42x, Q76.1, Q76.2, 
Q76.41x, Q76.49 
Any spine anomaly 3-12 
Note: An ‘x’ placed at the end of an ICD-based code indicates any subsequent code or code range meets the case definition. 
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 Statistical Analysis 
Following the same general strategy as described in Aim 1, multivariable Poisson or 
negative log binomial regression models were used to estimate aPRs and 99% CIs representing 
the associations between benzene or PM2.5 and selected musculoskeletal defects (Table 3.3). 
The type 1 error rate was set to 1% (as opposed to 5%) to include an adjustment for the number 
of statistical tests being performed (i.e., multiple comparisons). Mothers were grouped into 
quartiles of exposure concentrations, (based on the distribution among non-cases) and the 
exposure reference group was defined as the lowest quartile of benzene and PM2.5 exposure.  
To ensure the same non-affected group was used across all analyses of pollutant-outcome 
pairs, non-birth defect cases were excluded from the study if an exposure estimate was not 
obtained for all etiologically relevant time windows (3-4, 3-8, and 3-12 weeks of gestation).  
Analyses were conducted separately for isolated and non-isolated cases of musculoskeletal 
defects. The primary choice of temporal window was specific to the musculoskeletal defect of 
interest (see Exposure Assessment section for Specific Aim 2). However, in an attempt to 
evaluate whether build-up of pollutant concentrations in the body influence the risk of 
musculoskeletal defects, a sensitivity analysis was conducted using time windows that begin 
during the first week of gestation. The potential confounders described above were considered 
for inclusion in each model. Only covariates that were statistically significantly and 
independently associated with both the pollutant exposure and birth defect outcome of interest 
in bivariate analyses were included in the final model. All statistical tests were two-sided and 
considered significant at p<0.01. Statistical analyses were performed with SAS software, 
version 9.4 (SAS Institute, Inc., Cary, NC). 
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CHAPTER FOUR: 
RESULTS 
 
Specific Aim 1: To examine the impact of selecting alternative choices for decisions to 
estimate maternal exposure on the measures of association between ambient benzene 
and PM2.5 and birth defects.   
 
Study Population  
During the fourteen year study period (2000 – 2013), there were 3,041,030 infants born 
to Florida resident mothers. Approximately 3% (n=95,846) were multiples or had unknown 
plurality and were excluded from the analysis. Singleton infants with a missing or implausible 
gestational age (not within 21 and 43 weeks) were excluded (n=1,773), as were mothers with 
both missing county and missing or non-geocoded residential address (n=670). Therefore, 
2,942,741 singleton infants with a valid gestational age and available county constituted the final 
population in which an attempt was made to estimate exposure for sensitivity cases with county 
as the spatial scale. Among these, 93% (n= 2,746,709) were mapped to their respective census 
block group and an attempt was made to estimate exposure for sensitivity cases with block 
group as the spatial scale.   
The location of PM2.5 monitors that were active at any time during the study period are 
shown in Figure 4.1. There were 70 active monitors located in Florida within 30 counties across 
the state. Monitoring stations within 200 km of Florida’s border, operating at any time during the 
study period, were also considered. This included 12 active monitors in Alabama and 11 in 
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Georgia. Over 70% of PM2.5 concentrations were available daily and 24% were measured every 
three days. Significantly fewer benzene monitors were available during the study period; 
included were 33 monitors within 10 counties across Florida (Figure 4.2). There were six 
benzene monitoring stations in Alabama and five in Georgia that were within 200 km of Florida’s 
border. In contrast to PM2.5, only 23% of benzene measurements were available daily, 45% 
every six days, and 20% every 12 days.   
 
 
Figure 4.1. Location of PM2.5 monitors active during the study period (2000-2013) 
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Figure 4.2. Location of benzene monitors active during the study period (2000-2013) 
 
Evaluating the impact of exposure estimation decisions on final analytic sample 
sizes for each sensitivity case  
Exposure to PM2.5 and benzene was calculated for all mothers using alternative choices 
for each decision listed in Table 3.1, resulting in 96 unique combinations of choices, or 
sensitivity cases. Appendix E provides the number of cases (isolated and non-isolated) and 
non-cases for all 96 sensitivity cases for each birth defect under study. Table 4.1 and 4.2 
provide an example of the impact of each sensitivity case (individual combination of choices for 
each decision) on the number of infants with coarctation of the aorta (isolated and non-isolated) 
and infants without birth defects when exposure to PM2.5 and benzene was estimated. The 
number of infants with an isolated and non-isolated coarctation of the aorta ranged from 1,197 – 
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1,489 and 314 – 391, respectively, when estimating maternal exposure to PM2.5 (an approximate 
22% difference between lowest and highest values). Larger differences in sample sizes were 
observed for benzene, ranging from 415 – 1,392 for isolated to 111 – 371 for non-isolated cases 
of coarctation of the aorta; the largest sample size being more than three times as high as the 
lowest. This pattern of sample size differences was observed among all birth defect outcomes 
(see Appendix E). Moreover, changes in sample size (increases or decreases) with different 
sensitivity cases affected cases and non-cases in the same direction; that is, when comparing 
sensitivity cases ‘A’ and ‘B’, if the case counts for ‘A’ were higher than ‘B’, then non-case counts 
for ‘A’ were also higher (not lower) than ‘B’.  
For both pollutants, sample size was most sensitive to decisions of spatial scale and 
spatial limit. Tables 4.3 provides the range in sample sizes by spatial scale and spatial limit 
combinations for each birth defect, using PM2.5 as the exposure of interest. Table 4.4 then 
provides the range in sample sizes when using benzene as the exposure of interest. When 
using PM2.5, sample sizes were smallest using county as spatial scale and 0 km as spatial limit 
(within county), followed by block group and 50 km, block group and 200 km, and largest for 
county and 200 km combinations. For benzene, sample sizes were smallest using block group 
as spatial scale and 20 km as spatial limit, followed by county and 0 km, and block group and 
200 km. Sample sizes were largest for county and 200 km combinations. The difference in 
ranking of smallest sample sizes between pollutants (county-0 km vs. block group-20 km) is 
likely due to the smaller spatial limit of 20 km when using the block group spatial scale for 
benzene. The impact of alternative choices for spatial scale and spatial limit was most evident 
for benzene. For example, the maximum number of isolated coarctation of the aorta cases, 
when using block group spatial scale and 20 km spatial limit, was 433. Conversely, the 
maximum number isolated coarctation of the aorta cases when using county spatial scale and 
200 km spatial limit was 1,392 (Table 4.4.), a difference of 959 cases or an increase of 221%. 
For PM2.5, the maximum number isolated coarctation of the aorta cases when using county 
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spatial scale and 0 km spatial limit was 1,198 and using county spatial scale and 200 km spatial 
limit was 1,489 (Table 4.3). This resulted in a difference of 128 cases or a percent increase of 
24%. Clearly, the effect of exposure assessment decisions on the sample size alone may have 
implications for differences in measures of association across sensitivity cases.  
 
Table 4.1. Effect of alternative choices for exposure estimation of PM2.5 on sample size: coarctation of the 
aorta 
      Cases  
Temporal 
Scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
Isolated Non-isolated Non-cases 
3-8 County 0 0 direct IDS/IDST 1,198 314 2,223,303 
3-8 County 0 0 two-step IDS/IDST 1,197 314 2,222,911 
3-8 County 7 0 direct IDS 1,198 315 2,224,836 
3-8 County 7 0 direct IDST 1,198 315 2,224,836 
3-8 County 7 0 two-step IDS 1,198 314 2,224,503 
3-8 County 7 0 two-step IDST 1,198 314 2,224,503 
1-12 County 0 0 direct IDS/IDST 1,198 315 2,227,141 
1-12 County 0 0 two-step IDS/IDST 1,198 315 2,226,887 
1-12 County 7 0 direct IDS 1,198 315 2,227,971 
1-12 County 7 0 direct IDST 1,198 315 2,227,971 
1-12 County 7 0 two-step IDS 1,198 315 2,227,764 
1-12 County 7 0 two-step IDST 1,198 315 2,227,764 
3-8 BG 0 50 direct IDS/IDST 1,327 351 2,418,700 
3-8 BG 0 50 two-step IDS/IDST 1,326 351 2,418,317 
3-8 BG 7 50 direct IDS 1,328 351 2,419,633 
3-8 BG 7 50 direct IDST 1,328 351 2,419,633 
3-8 BG 7 50 two-step IDS 1,327 351 2,419,327 
3-8 BG 7 50 two-step IDST 1,327 351 2,419,327 
1-12 BG 0 50 direct IDS/IDST 1,329 351 2,421,374 
1-12 BG 0 50 two-step IDS/IDST 1,329 351 2,421,141 
1-12 BG 7 50 direct IDS 1,329 351 2,421,885 
1-12 BG 7 50 direct IDST 1,329 351 2,421,885 
1-12 BG 7 50 two-step IDS 1,329 351 2,421,717 
1-12 BG 7 50 two-step IDST 1,329 351 2,421,717 
3-8 BG 0 200 direct IDS/IDST 1,379 371 2,523,380 
3-8 BG 0 200 two-step IDS/IDST 1,379 371 2,523,380 
3-8 BG 7 200 direct IDS 1,379 371 2,523,380 
3-8 BG 7 200 direct IDST 1,379 371 2,523,380 
3-8 BG 7 200 two-step IDS 1,379 371 2,523,380 
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Table 4.1 (Continued) 
      Cases  
Temporal 
Scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
Isolated Non-isolated Non-cases 
3-8 BG 7 200 two-step IDST 1,379 371 2,523,380 
1-12 BG 0 200 direct IDS/IDST 1,379 371 2,523,380 
1-12 BG 0 200 two-step IDS/IDST 1,379 371 2,523,380 
1-12 BG 7 200 direct IDS 1,379 371 2,523,380 
1-12 BG 7 200 direct IDST 1,379 371 2,523,380 
1-12 BG 7 200 two-step IDS 1,379 371 2,523,380 
1-12 BG 7 200 two-step IDST 1,379 371 2,523,380 
3-8 County 0 200 direct IDS/IDST 1,489 391 2,703,133 
3-8 County 0 200 two-step IDS/IDST 1,489 391 2,703,133 
3-8 County 7 200 direct IDS 1,489 391 2,703,133 
3-8 County 7 200 direct IDST 1,489 391 2,703,133 
3-8 County 7 200 two-step IDS 1,489 391 2,703,133 
3-8 County 7 200 two-step IDST 1,489 391 2,703,133 
1-12 County 0 200 direct IDS/IDST 1,489 391 2,703,133 
1-12 County 0 200 two-step IDS/IDST 1,489 391 2,703,133 
1-12 County 7 200 direct IDS 1,489 391 2,703,133 
1-12 County 7 200 direct IDST 1,489 391 2,703,133 
1-12 County 7 200 two-step IDS 1,489 391 2,703,133 
1-12 County 7 200 two-step IDST 1,489 391 2,703,133 
Abbreviations: km, kilometer; Agg., Aggregation; BG, Block group; IDS, inverse distance weighting in space; 
IDST, inverse distance weighting in space and time;  
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
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Table 4.2. Effect of alternative choices for exposure estimation of benzene on sample size: coarctation of the 
aorta 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
Isolated Non-isolated Non-cases 
3-8 County 0 0 direct IDS/IDST 490 118 876,875 
3-8 County 0 0 two-step IDS/IDST 489 119 876,543 
3-8 County 14 0 direct IDS 497 123 887,922 
3-8 County 14 0 direct IDST 497 123 887,922 
3-8 County 14 0 two-step IDS 497 122 887,517 
3-8 County 14 0 two-step IDST 497 122 887,517 
1-12 County 0 0 direct IDS/IDST 499 124 893,886 
1-12 County 0 0 two-step IDS/IDST 499 124 893,521 
1-12 County 14 0 direct IDS 501 124 903,536 
1-12 County 14 0 direct IDST 501 124 903,536 
1-12 County 14 0 two-step IDS 502 124 903,079 
1-12 County 14 0 two-step IDST 502 124 903,079 
3-8 BG 0 20 direct IDS/IDST 415 111 848,390 
3-8 BG 0 20 two-step IDS/IDST 415 111 848,029 
3-8 BG 14 20 direct IDS 424 113 861,583 
3-8 BG 14 20 direct IDST 424 113 861,583 
3-8 BG 14 20 two-step IDS 423 112 861,422 
3-8 BG 14 20 two-step IDST 423 112 861,422 
1-12 BG 0 20 direct IDS/IDST 429 113 867,145 
1-12 BG 0 20 two-step IDS/IDST 427 113 867,091 
1-12 BG 14 20 direct IDS 432 113 876,516 
1-12 BG 14 20 direct IDST 432 113 876,516 
1-12 BG 14 20 two-step IDS 433 113 876,361 
1-12 BG 14 20 two-step IDST 433 113 876,361 
3-8 BG 0 200 direct IDS/IDST 1,280 350 2,303,585 
3-8 BG 0 200 two-step IDS/IDST 1,279 349 2,302,836 
3-8 BG 14 200 direct IDS 1,283 351 2,312,076 
3-8 BG 14 200 direct IDST 1,283 351 2,312,076 
3-8 BG 14 200 two-step IDS 1,282 351 2,311,364 
3-8 BG 14 200 two-step IDST 1,282 351 2,311,364 
1-12 BG 0 200 direct IDS/IDST 1,287 351 2,317,144 
1-12 BG 0 200 two-step IDS/IDST 1,284 351 2,316,540 
1-12 BG 14 200 direct IDS 1,290 351 2,325,149 
1-12 BG 14 200 direct IDST 1,290 351 2,325,149 
1-12 BG 14 200 two-step IDS 1,288 351 2,324,466 
1-12 BG 14 200 two-step IDST 1,288 351 2,324,466 
3-8 County 0 200 direct IDS/IDST 1,382 370 2,463,914 
3-8 County 0 200 two-step IDS/IDST 1,381 369 2,463,018 
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Table 4.2 (Continued) 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
Isolated Non-isolated Non-cases 
3-8 County 14 200 direct IDS 1,385 371 2,474,062 
3-8 County 14 200 direct IDST 1,385 371 2,474,062 
3-8 County 14 200 two-step IDS 1,384 371 2,473,416 
3-8 County 14 200 two-step IDST 1,384 371 2,473,416 
1-12 County 0 200 direct IDS/IDST 1,390 371 2,479,820 
1-12 County 0 200 two-step IDS/IDST 1,386 371 2,479,348 
1-12 County 14 200 direct IDS 1,392 371 2,489,448 
1-12 County 14 200 direct IDST 1,392 371 2,489,448 
1-12 County 14 200 two-step IDS 1,391 371 2,488,788 
1-12 County 14 200 two-step IDST 1,391 371 2,488,788 
Abbreviations: km, kilometer; Agg., Aggregation; BG, Block group; IDS, inverse distance weighting in space; 
IDST, inverse distance weighting in space and time;  
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
 
 
Table 4.3. Range in sample sizes of each PM2.5 sensitivity case and birth defect 
outcome combination: by spatial scale and spatial limit 
   Range of cases  
 
Spatial 
Scale 
Spatial 
limit 
(km) 
Isolated 
Non-
Isolated 
Range of non-cases 
Coarctation of the aorta 
 
Block 
group 
50 1,326-1,329 351-351 2,418,317-2,421,885 
 
Block 
group 
200 1,379-1,379 371-371 2,523,380-2,523,380 
 County 0 1,197-1,198 314-315 2,222,911-2,227,971 
 County 200 1,489-1,489 391-391 2,703,133-2,703,133 
Double outlet right ventricle 
 
Block 
group 
50 448-448 180-180 2,418,317-2,421,885 
 
Block 
group 
200 468-468 186-186 2,523,380-2,523,380 
 County 0 407-409 165-165 2,222,911-2,227,971 
 County 200 494-494 197-197 2,703,133-2,703,133 
Hypoplastic left heart syndrome 
 
Block 
group 
50 656-657 154-154 2,418,317-2,421,885 
 
Block 
group 
200 679-679 158-158 2,523,380-2,523,380 
 County 0 599-601 135-135 2,222,911-2,227,971 
 County 200 722-722 169-169 2,703,133-2,703,133 
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Table 4.3 (Continued) 
   Range of cases  
 
Spatial 
Scale 
Spatial 
limit 
(km) 
Isolated 
Non-
Isolated 
Range of non-cases 
Cleft palate 
 
Block 
group 
50 936-938 432-432 2,418,317-2,421,885 
 
Block 
group 
200 985-985 449-449 2,523,380-2,523,380 
 County 0 859-861 410-413 2,222,911-2,227,971 
 County 200 1,066-1,066 501-501 2,703,133-2,703,133 
Abbreviations: km, kilometer 
 
Table 4.4. Range in sample sizes of each benzene sensitivity case and birth defect 
outcome combination: by spatial scale and spatial limit 
   Range of cases  
 
Spatial 
Scale 
Spatial 
limit 
(km) 
Isolated 
Non-
Isolated 
Range of non-cases 
Coarctation of the aorta 
 
Block 
group 
20 415-433 111-113 848,029-876,516 
 
Block 
group 
200 1,279-1,290 349-351 2,302,836-2,325,149 
 County 0 489-502 118-124 876,543-903,536 
 County 200 1,381-1,392 369-371 2,463,018-2,489,448 
Double outlet right ventricle 
 
Block 
group 
20 153-157 67-69 848,029-876,516 
 
Block 
group 
200 431-433 174-177 2,302,836-2,325,149 
 County 0 162-165 64-66 876,543-903,536 
 County 200 455-456 185-189 2,463,018-2,489,448 
Hypoplastic left heart syndrome 
 
Block 
group 
20 219-232 45-47 848,029-876,516 
 
Block 
group 
200 625-633 138-139 2,302,836-2,325,149 
 County 0 237-246 45-48 876,543-903,536 
 County 200 666-674 150-152 2,463,018-2,489,448 
Cleft palate 
 
Block 
group 
20 310-326 153-161 848,029-876,516 
 
Block 
group 
200 878-889 421-425 2,302,836-2,325,149 
 County 0 333-346 166-179 876,543-903,536 
 County 200 955-968 464-470 2,463,018-2,489,448 
Abbreviations: km, kilometer 
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Evaluating the impact of exposure estimation decisions on measures of 
association 
 In order to examine the impact of exposure estimation decisions on measures of 
association (for a given pollutant-defect pair) generated from each regression model, the 
following three measures were calculated, along with their associated analytic steps: 
1. Percent difference in point estimates: For each exposure estimation decision (e.g., choice 
of spatial scale), evaluate the percent difference in the aPR point estimates for each sensitivity 
case comparing alternative choices for that decision (e.g., county vs. block group). This was 
done for the three comparisons being made (aPR for 4th quartile vs. 1st quartile; aPR for 3rd 
quartile vs. 1st quartile; aPR for 2nd quartile vs. 1st quartile). Then, across all sensitivity cases for 
that decision, the range of percent differences was calculated. 
2. Indicator of whether prevalence ratios are statistically significantly different: For each 
exposure estimation decision (e.g., choice of spatial scale), determine whether the aPRs for 
each sensitivity case comparing alternative choices for that decision (e.g., county vs. block 
group) are statistically significantly different. This was assessed by determining whether the 
95% CIs for the aPRs between the choices overlap, and was done separately for the three 
comparisons being made (aPR for 4th quartile vs. 1st quartile; aPR for 3rd quartile vs. 1st quartile; 
aPR for 2nd quartile vs. 1st quartile). Then, across all sensitivity cases for that decision, the 
proportion of 95% CIs that were overlapping was calculated. 
3. Agreement between prevalence ratios: For each exposure estimation decision (e.g., choice 
of spatial scale), compare the aPR-based conclusions regarding the association between a 
particular exposure-outcome pair under study for each sensitivity case comparing alternative 
choices for that decision (e.g., county vs. block group). This was determined based on the 
agreement in three possible statistical decisions (statistically significantly aPR above 1, 
statistically significant aPR < 1, or aPR whose 95% CI includes 1 [the null value]). This was 
done for the three comparisons being made (aPR for 4th quartile vs. 1st quartile; aPR for 3rd 
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quartile vs. 1st quartile; aPR for 2nd quartile vs. 1st quartile). Then, across all sensitivity cases for 
that decision, the proportion of aPRs that were in agreement was calculated.  
Tables 1 – 288 in Appendix D provide the detailed results for each exposure-outcome 
pair for the three analyses. For each exposure assessment decision for a given exposure-
outcome pair, three tables constitute the evaluation of the impact of different choices on 
measures of association. Summary tables that focus only on the range of percent differences in 
point estimates, the % of 95%CIs that were overlapping, and the % of aPRs in agreement, are 
provided in Appendix F.   
 
 
Impact of each exposure estimation decision on measures of association: percent 
difference in point estimates 
To examine the degree of change in the point estimates, the percent difference in the 
aPRs between each exposure quartile was calculated for each sensitivity case. As an example, 
Table 4.5 provides percent difference in the aPRs between each exposure quartile using 
alternative choices (1-12 weeks gestation and 3-8 weeks gestation) for the decision of temporal 
scale, for the exposure (PM2.5) and outcome (isolated coarctation of the aorta). Then, the 
summary of results across all exposure assessment decisions are shown in Table 4.6. For 
isolated coarctation of the aorta, the decision of spatial data limit resulted in the largest percent 
difference in aPRs for the third and fourth quartiles, followed by temporal scale and spatial 
scale. Temporal scale resulted in the largest percent difference for the second quartile.  
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Table 4.5. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence ratios measuring the association between 
PM2.5 and isolated coarctation of the aorta: percent difference in point estimates 
     1-12 weeks gestation 3-8 weeks gestation 
% Differences in 
Point Estimates 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
Quartile 
2 
Quartile 
3 
Quartile 
4 
County 7 200 direct IDST 
1.23 (1.06, 
1.42) 
1.17 (1.01, 
1.36) 
0.96 (0.83, 
1.12) 
1.04 (0.90, 
1.21) 
1.16 (1.01, 
1.34) 
0.97 (0.83, 
1.12) 
15.95 1.23 0.23 
County 7 200 direct IDS 
1.23 (1.07, 
1.43) 
1.19 (1.02, 
1.37) 
0.97 (0.83, 
1.13) 
1.12 (0.97, 
1.30) 
1.16 (1.00, 
1.34) 
1.01 (0.87, 
1.17) 
9.74 2.54 3.39 
County 7 200 two-step IDST 
1.20 (1.04, 
1.38) 
1.09 (0.94, 
1.26) 
0.97 (0.83, 
1.13) 
1.05 (0.91, 
1.21) 
1.01 (0.88, 
1.17) 
0.99 (0.86, 
1.15) 
13.39 6.89 2.23 
County 7 200 two-step IDS 
1.26 (1.09, 
1.45) 
1.15 (0.99, 
1.33) 
0.99 (0.85, 
1.15) 
1.02 (0.88, 
1.18) 
1.06 (0.92, 
1.22) 
0.97 (0.83, 
1.12) 
20.81 7.98 2.21 
County 7 0 direct IDST 
1.15 (0.98, 
1.35) 
1.17 (1.00, 
1.38) 
1.04 (0.88, 
1.22) 
1.27 (1.08, 
1.50) 
1.28 (1.09, 
1.51) 
1.15 (0.97, 
1.36) 
9.97 8.56 10.44 
County 7 0 direct IDS 
1.14 (0.97, 
1.34) 
1.14 (0.97, 
1.34) 
1.02 (0.86, 
1.20) 
1.26 (1.07, 
1.48) 
1.24 (1.05, 
1.46) 
1.12 (0.95, 
1.33) 
9.53 8.73 9.82 
County 7 0 two-step IDST 
1.13 (0.96, 
1.32) 
1.14 (0.97, 
1.34) 
1.03 (0.87, 
1.22) 
1.09 (0.92, 
1.28) 
1.21 (1.03, 
1.42) 
1.05 (0.89, 
1.23) 
3.59 5.81 1.51 
County 7 0 two-step IDS 
1.10 (0.94, 
1.30) 
1.18 (1.00, 
1.38) 
1.03 (0.87, 
1.22) 
1.19 (1.01, 
1.40) 
1.28 (1.09, 
1.51) 
1.10 (0.93, 
1.30) 
7.40 8.64 6.45 
County 0 200 direct IDS/IDST 
1.19 (1.03, 
1.37) 
1.17 (1.01, 
1.36) 
0.94 (0.81, 
1.10) 
1.01 (0.87, 
1.16) 
1.11 (0.96, 
1.28) 
0.95 (0.82, 
1.10) 
16.72 5.79 0.38 
County 0 200 two-step IDS/IDST 
1.22 (1.06, 
1.41) 
1.12 (0.97, 
1.30) 
0.96 (0.82, 
1.12) 
1.10 (0.95, 
1.27) 
1.10 (0.95, 
1.27) 
0.96 (0.83, 
1.12) 
10.94 2.09 0.44 
County 0 0 direct IDS/IDST 
1.17 (1.00, 
1.38) 
1.18 (1.01, 
1.39) 
1.04 (0.88, 
1.23) 
1.25 (1.06, 
1.47) 
1.29 (1.09, 
1.52) 
1.12 (0.95, 
1.33) 
6.56 8.58 7.86 
County 0 0 two-step IDS/IDST 
1.13 (0.96, 
1.32) 
1.13 (0.97, 
1.33) 
1.02 (0.86, 
1.20) 
1.11 (0.94, 
1.31) 
1.27 (1.08, 
1.49) 
1.06 (0.90, 
1.26) 
1.06 11.42 4.03 
Block 
group 
7 200 direct IDST 
1.25 (1.08, 
1.45) 
1.19 (1.02, 
1.39) 
0.97 (0.83, 
1.14) 
1.04 (0.89, 
1.21) 
1.16 (1.00, 
1.34) 
0.95 (0.82, 
1.11) 
18.68 2.74 1.93 
Block 
group 
7 200 direct IDS 
1.29 (1.11, 
1.50) 
1.22 (1.05, 
1.42) 
0.99 (0.85, 
1.16) 
1.17 (1.01, 
1.37) 
1.18 (1.02, 
1.37) 
1.03 (0.88, 
1.20) 
9.76 3.37 3.35 
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Table 4.5 (Continued) 
     1-12 weeks gestation 3-8 weeks gestation 
% Differences in 
Point Estimates 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
Quartile 
2 
Quartile 
3 
Quartile 
4 
Block 
group 
7 200 two-step IDST 
1.22 (1.05, 
1.42) 
1.13 (0.97, 
1.31) 
0.96 (0.82, 
1.13) 
1.04 (0.89, 
1.21) 
1.08 (0.93, 
1.25) 
0.96 (0.82, 
1.12) 
16.24 4.26 0.39 
Block 
group 
7 200 two-step IDS 
1.26 (1.09, 
1.46) 
1.16 (1.00, 
1.35) 
0.98 (0.84, 
1.15) 
1.09 (0.94, 
1.27) 
1.14 (0.98, 
1.33) 
1.00 (0.86, 
1.17) 
14.45 1.54 1.53 
Block 
group 
7 50 direct IDST 
1.35 (1.16, 
1.58) 
1.28 (1.10, 
1.50) 
1.07 (0.91, 
1.26) 
1.18 (1.01, 
1.38) 
1.22 (1.05, 
1.42) 
1.03 (0.88, 
1.21) 
13.27 5.00 3.71 
Block 
group 
7 50 direct IDS 
1.26 (1.08, 
1.47) 
1.23 (1.06, 
1.44) 
1.03 (0.87, 
1.20) 
1.18 (1.01, 
1.38) 
1.21 (1.04, 
1.42) 
1.04 (0.88, 
1.22) 
6.68 1.70 1.12 
Block 
group 
7 50 two-step IDST 
1.32 (1.14, 
1.55) 
1.25 (1.07, 
1.46) 
1.07 (0.91, 
1.26) 
1.19 (1.02, 
1.39) 
1.25 (1.07, 
1.46) 
1.09 (0.93, 
1.28) 
10.76 0.19 1.65 
Block 
group 
7 50 two-step IDS 
1.30 (1.12, 
1.52) 
1.25 (1.07, 
1.46) 
1.05 (0.89, 
1.23) 
1.23 (1.05, 
1.44) 
1.19 (1.02, 
1.39) 
1.09 (0.93, 
1.27) 
5.79 4.98 3.55 
Block 
group 
0 200 direct IDS/IDST 
1.32 (1.14, 
1.53) 
1.21 (1.04, 
1.41) 
1.02 (0.87, 
1.20) 
1.04 (0.89, 
1.21) 
1.19 (1.03, 
1.38) 
0.96 (0.82, 
1.12) 
23.89 1.97 6.67 
Block 
group 
0 200 two-step IDS/IDST 
1.28 (1.10, 
1.49) 
1.12 (0.96, 
1.31) 
1.00 (0.86, 
1.17) 
1.06 (0.91, 
1.24) 
1.14 (0.99, 
1.33) 
0.98 (0.84, 
1.14) 
18.56 1.98 2.71 
Block 
group 
0 50 direct IDS/IDST 
1.38 (1.18, 
1.61) 
1.27 (1.08, 
1.48) 
1.09 (0.93, 
1.28) 
1.16 (1.00, 
1.36) 
1.26 (1.08, 
1.46) 
1.07 (0.92, 
1.26) 
16.74 0.90 1.82 
Block 
group 
0 50 two-step IDS/IDST 
1.30 (1.11, 
1.51) 
1.21 (1.04, 
1.42) 
1.04 (0.89, 
1.23) 
1.17 (1.00, 
1.37) 
1.24 (1.06, 
1.44) 
1.02 (0.87, 
1.19) 
10.04 1.94 2.49 
         Range of % differences: 
1.06-
23.89 
0.19-
11.42 
0.23-
10.44 
Abbreviations: km, kilometer; Agg., Aggregation; IDS, inverse distance weighting in space; IDST, inverse distance weighting in space and time; PR, prevalence ration; CI, confidence 
interval; Bolded values are for confidence intervals that do not contain 1.00. 
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
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Table 4.6. Evaluating the effect of alternative choices for estimating exposure on prevalence 
ratios measuring the association between maternal exposure to PM2.5 and isolated coarctation of 
the aorta: percent difference in point estimates 
Decision Comparison Range of % differences 
  Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  1.06-23.89 0.19-11.42 0.23-10.44 
Spatial scale County vs. block group 0.27-16.47 0.05-9.11 0.40-10.92 
Spatial data limit 200 km vs. 0 or 50 km 0.68-21.68 0.02-18.97 1.14-17.28 
Agg. sequence Direct vs. two-step 0.11-15.76 0.56-13.35 0.45-9.42 
Temporal data limit 7 or 14 days vs. 0 days 0.46-12.27 0.12-4.28 0.04-7.02 
Weighting scheme IDST vs. IDSa 0.02-12.27 0.37-6.11 0.08-7.43 
Abbreviations: km, kilometer; Agg., Aggregation; IDS, inverse distance weighting in space; IDST, inverse 
distance weighting in space and time;Q, quartile; 
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
 
Table 4.7 and Figure 4.3 provide aggregated results of percent differences in aPRs 
across all quartiles when comparing alternative choices for each decision, for all birth defect 
outcomes combined, and with PM2.5 as the exposure. The distribution of the differences is 
positively skewed, with mean percent difference above the median. When comparing medians, 
the largest percent difference in aPRs was observed for spatial scale. The median percent 
difference when using county versus bock group was 6.9%, with differences as high as 58%. 
Using alternative choices for temporal scale had a similar impact on aPRs. The mean percent 
difference was largest (9.4%), however, the median percent difference was 6.5%, slightly lower 
than spatial scale. The spatial limit decision resulted in the third largest median percent 
difference (6.2%), followed by aggregation sequence (5.2%) and temporal limit (4.7%). The 
weighting scheme decision had the least impact on resultant measures of association.    
 Similar results were observed when aggregated results of percent differences in aPRs 
for all birth defects were stratified by exposure quartiles (Table 4.8 and Figure 4.4). Among the 
second and third quartiles of exposure, the median percent difference was largest for the 
decision of temporal scale, followed by spatial scale and spatial limit. When comparing fourth 
quartile aPRs, spatial scale resulted in the largest percent difference, followed by spatial limit 
and temporal scale. It is also important to note that not only do the decisions of spatial scale, 
temporal scale, and spatial limit have the highest measures of central tendency for the percent 
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difference in measures of association, a larger variability in the distribution of percent 
differences was observed for these decisions. This is indicated by the size of the boxplots in 
Figures 4.3 and 4.4.    
 Aggregated results of percent differences in aPRs for all quartiles when comparing 
alternative choices for each decision, for all birth defect outcomes combined, with benzene as 
the exposure, are shown in Table 4.9 and Figure 4.5. As with PM2.5, spatial scale, spatial limit, 
and temporal scale decisions had the most impact on differences in aPRs across sensitivity 
cases. However, spatial limit resulted in largest median percent difference of 14.8% compared 
with 9.0% and 7.1% for spatial scale and temporal scale, respectively. As with PM2.5, 
aggregation sequence had the fourth largest median percent difference, followed by temporal 
limit and weighting scheme. When stratified by exposure quartiles (Table 4.10 and Figure 4.6), 
similar results were observed; quartiles 2-4 for spatial limit resulted in the largest percent 
differences, followed by spatial scale and temporal scale. It should also be noted that in general, 
the mean, median, interquartile ranges, and maximum percent differences for all decisions were 
higher for benzene compared with PM2.5. 
 
Table 4.7. Impact of each decision on prevalence ratios measuring the association between PM2.5 and selected 
birth defects: aggregated summary results of percent differences for all quartiles 
 Spatial 
Scale (%) 
Spatial 
Limit (%) 
Temporal 
Scale (%) 
Temporal 
Limit (%) 
Aggregation 
Sequence (%) 
Weighting 
Scheme (%) 
Mean 8.9 8.0 9.4 6.2 7.0 5.3 
Median 6.9 6.2 6.5 4.7 5.2 4.0 
IQR (q1–q3) 3.2 – 12.0 2.7–11.6 2.8–13.21 2.1–8.51 2.5–9.3 2.0–7.4 
Range (min–max) 0.01–58.1 0.01–43.1 0.08–50.2 0.01–37.2 0.01–46.9 0–36.7 
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Figure 4.3. Overall percent difference in adjusted prevalence ratios for all quartiles of PM2.5 exposure and 
selected birth defects, by decisions for estimating maternal exposure. Whiskers provide the 1.5×IQR 
values above the third quartile and below the first quartile; the means are presented as diamonds. 
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Table 4.8. Impact of each decision on prevalence ratios measuring the association between PM2.5 and selected birth defects: aggregated summary results of percent differences 
by quartiles 
 Spatial scale Spatial limit Temporal scale Temporal limit Aggregation sequence Weighting scheme 
 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Q2 
9.2 
(4.1-16.3) 
11.8 
(0.3-58.1) 
7.6 
(3.7-12.9) 
9.4 
(0.04-42.6) 
9.6 
(3.7-16.7) 
11.1 
(0.2-39.8) 
6.7 
(3.6-10.7) 
8.1 
(0.07-34.0) 
5.8 
(3.1-13.2) 
8.9 
(0.06-46.9) 
5.0 
(2.8-8.4) 
6.3 
(0.02-33.2) 
Q3 
6.0 
(2.9-9.5) 
7.2 
(0.05-33.7) 
5.4 
(2.6-9.6) 
7.1 
(0.01-43.1) 
6.9 
(2.8-12.9) 
9.8 
(0.08-50.2) 
3.8 
(2.0-8.4) 
5.8 
(0.01-37.2) 
5.4 
(2.9-8.7) 
6.9 
(0.1-33.9) 
4.2 
(2.0-7.3) 
5.6 
(0-36.7) 
Q4 
6.0 
(2.5-11.3) 
7.6 
(0.01-27.1) 
5.9 
(2.0-11.8) 
7.4 
(0.01-34.1) 
4.7 
(2.0-10.0) 
7.3 
(0.1-43.2) 
3.1 
(1.9-6.7) 
4.7 
(0.03-19.7) 
4.4 
(1.9-7.2) 
5.3 
(0.01-30.5) 
2.9 
(1.7-5.6) 
4.0 
(0.01-18.6) 
Abbreviations: Q, quartile; 
 
 
Figure 4.4. Overall percent difference in adjusted prevalence ratios for quartiles of PM2.5 exposure and selected birth defects, by decisions for 
estimating maternal exposure. Whiskers provide the 1.5×IQR values above the third quartile and below the first quartile; the means are presented 
as diamonds. 
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Table 4.9. Impact of each decision on prevalence ratios measuring the association between benzene and selected 
birth defects: aggregated summary results of percent differences for all quartiles 
 Spatial 
Scale (%) 
Spatial 
Limit (%) 
Temporal 
Scale (%) 
Temporal 
Limit (%) 
Aggregation 
Sequence (%) 
Weighting 
Scheme (%) 
Mean 14.0 17.0 9.8 7.6 8.4 6.0 
Median 9.0 14.8 7.1 5.3 5.7 4.1 
IQR (q1–q3) 3.6–22.4 7.3–24.6 2.9–13.3 2.1–11.4 2.7–11.6 1.8–7.9 
Range (min–max) 0.01–58.4 0–66.9 0.01–70.3 0.02–46.5 0.02–49.2 0.01–48.2 
 
 
 
Figure 4.5. Overall percent difference in adjusted prevalence ratios for all quartiles of benzene exposure 
and selected birth defects, by decisions for estimating maternal exposure. Whiskers provide the 1.5×IQR 
values above the third quartile and below the first quartile; the means are presented as diamonds. 
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Table 4.10. Impact of each decision on prevalence ratios measuring the association between benzene and selected birth defects: aggregated summary results of percent 
differences by quartiles 
 Spatial scale Spatial limit Temporal scale Temporal limit Aggregation sequence Weighting scheme 
 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Median 
(Q1-Q3) 
Mean 
(min-max) 
Q2 
9.1 
(3.8-23.6) 
14.6 
(0.03-58.4) 
14.2 
(6.6-26.4) 
17.5 
(0.5-66.9) 
8.8 
(4.0-17.3) 
12.3 
(0.1-70.3) 
6.6 
(2.2-12.4) 
9.2 
(0.1-46.5) 
8.3 
(4.1-14.9) 
11.1 
(0.04-49.2) 
5.9 
(2.3-9.7) 
7.6 
(0.01-48.2) 
Q3 
9.3 
(3.6-23.1) 
13.9 
(0.01-53.2) 
15.6 
(7.4-23.89) 
16.9 
(0-53.6) 
6.8 
(2.6-12.7) 
9.4 
(0.08-49.0) 
6.00 
(2.5-12.3) 
8.1 
(0.02-43.3) 
5.8 
(2.6-10.8) 
8.1 
(0.02-39.7) 
3.8 
(1.7-7.9) 
5.8 
(0.02-34.6) 
Q4 
8.5 
(3.6-19.9) 
13.4 
(0.02-55.9) 
15.7 
(7.4-23.6) 
16.5 
(0.01-43.9) 
6.1 
(2.4-9.8) 
7.72 
(0.01-39.8) 
3.61 
(1.5-7.5) 
5.6 
(0.05-28.6) 
4.3 
(2.3-7.5) 
6.1 
(0.03-34.8) 
3.5 
(1.5-6.4) 
4.6 
(0.03-21.1) 
 
 
Figure 4.6. Overall percent difference in adjusted prevalence ratios for quartiles of benzene exposure and selected birth defects, by decisions for 
estimating maternal exposure. Whiskers provide the 1.5×IQR values above the third quartile and below the first quartile; the means are presented 
as diamonds. 
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Impact of each exposure estimation decision on measures of association: 
statistically significant differences in prevalence ratios 
To determine whether the measures of association (aPRs) generated for each choice 
were statistically significantly different from one another, the 95% CI for the aPRs between 
sensitivity cases were compared. If the 95% CI overlapped, the two measures of association 
were considered not statistically significantly different from each other. As an example, Table 
4.11 provides the results for alternative choices for the decision of temporal scale for exposure 
(PM2.5) and outcome (isolated coarctation of the aorta). There were no statistically significant 
differences in aPRs when comparing alternative choices for the decision of temporal scale. The 
same results were observed when comparing alternative choices for all decisions for any 
exposure-outcome pair analysis (see Appendix D for results of all exposure-outcome pair 
analyses). That is, in this study, alternative choices for exposure assessment decisions did not 
result in any pollutant-defect measures of association that were statistically significantly different 
from one another.   
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Table 4.11. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence ratios measuring the association between 
PM2.5 and isolated coarctation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
     1-12 weeks gestation 3-8 weeks gestation 
Not statistically 
significant 
diff. 
(95% CI overlap) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial
 limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
PR (95% CI) 
Quartile 2 
 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
Quartile 
2 
Quartile 
3 
Quartile 
4 
County 7 200 direct IDST 
1.23 (1.06, 
1.42) 
1.17 (1.01, 
1.36) 
0.96 (0.83, 
1.12) 
1.04 (0.90, 
1.21) 
1.16 (1.01, 
1.34) 
0.97 (0.83, 
1.12) 
Y Y Y 
County 7 200 direct IDS 
1.23 (1.07, 
1.43) 
1.19 (1.02, 
1.37) 
0.97 (0.83, 
1.13) 
1.12 (0.97, 
1.30) 
1.16 (1.00, 
1.34) 
1.01 (0.87, 
1.17) 
Y Y Y 
County 7 200 two-step IDST 
1.20 (1.04, 
1.38) 
1.09 (0.94, 
1.26) 
0.97 (0.83, 
1.13) 
1.05 (0.91, 
1.21) 
1.01 (0.88, 
1.17) 
0.99 (0.86, 
1.15) 
Y Y Y 
County 7 200 two-step IDS 
1.26 (1.09, 
1.45) 
1.15 (0.99, 
1.33) 
0.99 (0.85, 
1.15) 
1.02 (0.88, 
1.18) 
1.06 (0.92, 
1.22) 
0.97 (0.83, 
1.12) 
Y Y Y 
County 7 0 direct IDST 
1.15 (0.98, 
1.35) 
1.17 (1.00, 
1.38) 
1.04 (0.88, 
1.22) 
1.27 (1.08, 
1.50) 
1.28 (1.09, 
1.51) 
1.15 (0.97, 
1.36) 
Y Y Y 
County 7 0 direct IDS 
1.14 (0.97, 
1.34) 
1.14 (0.97, 
1.34) 
1.02 (0.86, 
1.20) 
1.26 (1.07, 
1.48) 
1.24 (1.05, 
1.46) 
1.12 (0.95, 
1.33) 
Y Y Y 
County 7 0 two-step IDST 
1.13 (0.96, 
1.32) 
1.14 (0.97, 
1.34) 
1.03 (0.87, 
1.22) 
1.09 (0.92, 
1.28) 
1.21 (1.03, 
1.42) 
1.05 (0.89, 
1.23) 
Y Y Y 
County 7 0 two-step IDS 
1.10 (0.94, 
1.30) 
1.18 (1.00, 
1.38) 
1.03 (0.87, 
1.22) 
1.19 (1.01, 
1.40) 
1.28 (1.09, 
1.51) 
1.10 (0.93, 
1.30) 
Y Y Y 
County 0 200 direct IDS/IDST 
1.19 (1.03, 
1.37) 
1.17 (1.01, 
1.36) 
0.94 (0.81, 
1.10) 
1.01 (0.87, 
1.16) 
1.11 (0.96, 
1.28) 
0.95 (0.82, 
1.10) 
Y Y Y 
County 0 200 two-step IDS/IDST 
1.22 (1.06, 
1.41) 
1.12 (0.97, 
1.30) 
0.96 (0.82, 
1.12) 
1.10 (0.95, 
1.27) 
1.10 (0.95, 
1.27) 
0.96 (0.83, 
1.12) 
Y Y Y 
County 0 0 direct IDS/IDST 
1.17 (1.00, 
1.38) 
1.18 (1.01, 
1.39) 
1.04 (0.88, 
1.23) 
1.25 (1.06, 
1.47) 
1.29 (1.09, 
1.52) 
1.12 (0.95, 
1.33) 
Y Y Y 
County 0 0 two-step IDS/IDST 
1.13 (0.96, 
1.32) 
1.13 (0.97, 
1.33) 
1.02 (0.86, 
1.20) 
1.11 (0.94, 
1.31) 
1.27 (1.08, 
1.49) 
1.06 (0.90, 
1.26) 
Y Y Y 
Block 
group 
7 200 direct IDST 
1.25 (1.08, 
1.45) 
1.19 (1.02, 
1.39) 
0.97 (0.83, 
1.14) 
1.04 (0.89, 
1.21) 
1.16 (1.00, 
1.34) 
0.95 (0.82, 
1.11) 
Y Y Y 
Block 
group 
7 200 direct IDS 
1.29 (1.11, 
1.50) 
1.22 (1.05, 
1.42) 
0.99 (0.85, 
1.16) 
1.17 (1.01, 
1.37) 
1.18 (1.02, 
1.37) 
1.03 (0.88, 
1.20) 
Y Y Y 
Block 
group 
7 200 two-step IDST 
1.22 (1.05, 
1.42) 
1.13 (0.97, 
1.31) 
0.96 (0.82, 
1.13) 
1.04 (0.89, 
1.21) 
1.08 (0.93, 
1.25) 
0.96 (0.82, 
1.12) 
Y Y Y 
Block 
group 
7 200 two-step IDS 
1.26 (1.09, 
1.46) 
1.16 (1.00, 
1.35) 
0.98 (0.84, 
1.15) 
1.09 (0.94, 
1.27) 
1.14 (0.98, 
1.33) 
1.00 (0.86, 
1.17) 
Y Y Y 
Block 
group 
7 50 direct IDST 
1.35 (1.16, 
1.58) 
1.28 (1.10, 
1.50) 
1.07 (0.91, 
1.26) 
1.18 (1.01, 
1.38) 
1.22 (1.05, 
1.42) 
1.03 (0.88, 
1.21) 
Y Y Y 
Block 
group 
7 50 direct IDS 
1.26 (1.08, 
1.47) 
1.23 (1.06, 
1.44) 
1.03 (0.87, 
1.20) 
1.18 (1.01, 
1.38) 
1.21 (1.04, 
1.42) 
1.04 (0.88, 
1.22) 
Y Y Y 
Block 
group 
7 50 two-step IDST 
1.32 (1.14, 
1.55) 
1.25 (1.07, 
1.46) 
1.07 (0.91, 
1.26) 
1.19 (1.02, 
1.39) 
1.25 (1.07, 
1.46) 
1.09 (0.93, 
1.28) 
Y Y Y 
Block 
group 
7 50 two-step IDS 
1.30 (1.12, 
1.52) 
1.25 (1.07, 
1.46) 
1.05 (0.89, 
1.23) 
1.23 (1.05, 
1.44) 
1.19 (1.02, 
1.39) 
1.09 (0.93, 
1.27) 
Y Y Y 
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Table 4.11 (Continued) 
     1-12 weeks gestation 3-8 weeks gestation 
Not statistically 
significant 
diff. 
(95% CI overlap) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial
 limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
PR (95% CI) 
Quartile 2 
 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
Quartile 
2 
Quartile 
3 
Quartile 
4 
Block 
group 
0 200 direct IDS/IDST 
1.32 (1.14, 
1.53) 
1.21 (1.04, 
1.41) 
1.02 (0.87, 
1.20) 
1.04 (0.89, 
1.21) 
1.19 (1.03, 
1.38) 
0.96 (0.82, 
1.12) 
Y Y Y 
Block 
group 
0 200 two-step IDS/IDST 
1.28 (1.10, 
1.49) 
1.12 (0.96, 
1.31) 
1.00 (0.86, 
1.17) 
1.06 (0.91, 
1.24) 
1.14 (0.99, 
1.33) 
0.98 (0.84, 
1.14) 
Y Y Y 
Block 
group 
0 50 direct IDS/IDST 
1.38 (1.18, 
1.61) 
1.27 (1.08, 
1.48) 
1.09 (0.93, 
1.28) 
1.16 (1.00, 
1.36) 
1.26 (1.08, 
1.46) 
1.07 (0.92, 
1.26) 
Y Y Y 
Block 
group 
0 50 two-step IDS/IDST 
1.30 (1.11, 
1.51) 
1.21 (1.04, 
1.42) 
1.04 (0.89, 
1.23) 
1.17 (1.00, 
1.37) 
1.24 (1.06, 
1.44) 
1.02 (0.87, 
1.19) 
Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Abbreviations: km, kilometer; Agg., Aggregation; IDS, inverse distance weighting in space; IDST, inverse distance weighting in space and time; PR, prevalence ration; CI, 
confidence interval; Bolded values are for confidence intervals that do not contain 1.00. 
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
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Impact of each decision on measures of association: agreement between 
prevalence ratios 
To evaluate whether alternative choices for each exposure estimation decision results in 
different conclusions regarding the association between the particular exposure-outcome pair 
under study, agreement between the measures of association for alternative choices of each 
sensitivity case was obtained. As stated in the methods, agreement is defined as 1) a 
statistically significantly increased risk observed in both alternative choices for the sensitivity 
case, 2) a statistically significantly decreased risk observed in both alternative choices for the 
sensitivity case, or 3) no statistically significantly increased or decreased risk observed in both 
alternative choices for the sensitivity case. Again, for each decision, and for each quartile 
comparison, the percent of sensitivity cases that agree was calculated. 
Table 4.12 provides an example of results from this analysis for the decision of temporal 
scale for exposure (PM2.5) and outcome (isolated coarctation of the aorta); summary of results 
for all decisions are presented in Table 4.13. For the second quartile of exposure, the lowest 
percent agreement in aPRs was observed when comparing choices for temporal scale (33.3%), 
followed by spatial data limit and spatial scale (41.7% and 58.3%, respectively). Comparing third 
quartile aPRs, spatial data limit resulted in the lowest percent agreement (41.7%), followed by 
aggregation sequence (50%). In this example, there was 100% agreement among all aPRs in 
the fourth quartile of exposure (Appendix F, Table F1). 
Figure 4.7 provides aggregated results of the percent agreement between aPRs when 
comparing alternative choices for each exposure assessment decision for PM2.5, aggregated 
across all quartiles of exposure comparisons and all birth defect outcomes. The decision of 
spatial limit resulted in the lowest percent agreement between aPRs (82.1%), meaning that the 
final conclusion on the association between PM2.5 and a given birth defect would be different 
depending on the choice of spatial limit nearly 1 in every 5 studies. The decision of temporal 
scale had the second lowest percent agreement (82.5%), followed by spatial scale (84.9%). The 
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highest percent agreement was observed when comparing choices for weighting scheme 
(91.7%). Figure 4.8 provides the percent agreement in conclusions regarding the association 
between PM2.5 exposure and all birth defects, stratified by quartiles of exposure. Among quartile 
2 comparisons, the temporal scale decision resulted in the lowest agreement in aPRs, followed 
by spatial limit and spatial scale. Both spatial limit and temporal scale had the lowest agreement 
among quartile three aPRs. For quartile four, the decision of spatial limit resulted in the lowest 
agreement, followed by spatial scale and temporal scale. In general, the lowest agreement, 
regardless of the exposure assessment decision, was on measures of association comparing 
quartile 2 (of exposure) to quartile 1; the best agreement was comparing quartile 4 to quartile 1. 
Similar to PM2.5, when aggregating results of all benzene exposure quartile comparisons 
for each birth defect outcome, the decision of spatial limit resulted in the lowest percent 
agreement between aPRs (75.9%; Figure 4.9), however, the impact was noticeably larger. In 
contrast to PM2.5, spatial scale had the second lowest agreement (79.3%), followed by temporal 
scale (85.6%). The decisions of aggregation sequence, temporal limit, and weighting scheme 
had the highest agreement in aPRs and were as similarly impactful for benzene as they were for 
PM2.5. Figure 4.10 shows the percent agreement in aPRs stratified by quartiles. Although the 
overall percent agreement was lowest for the spatial limit decision, the decision of spatial scale 
resulted in the lowest agreement when comparing the second quartiles of exposure (78.1%). As 
observed when results comparing quartiles were aggregated, the decision of spatial limit 
resulted in the lowest percent agreement for quartiles three and four, followed by spatial scale, 
temporal scale, and aggregation sequence. Once more, temporal limit and weighting scheme 
had the least impact percent agreement between aPRs. As observed for PM2.5, in general, the 
lowest agreement, regardless of the exposure assessment decision, was on measures of 
association comparing quartile 2 (of exposure) to quartile 1; the best agreement was comparing 
quartile 4 to quartile 1. However, for benzene, this trend was reversed (quartile 4 vs. 1 
comparisons had the lowest agreement) for the spatial limit and weighting scheme decisions. 
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Table 4.12. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence ratios measuring the association between PM2.5 
and isolated coarctation of the aorta: agreement between prevalence ratios 
     1-12 weeks gestation 3-8 weeks gestation 
Agreement between 
quartiles 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
Quartile 
2 
Quartile 
3 
Quartile 
4 
County 7 200 direct IDST 
1.23 (1.06, 
1.42) 
1.17 (1.01, 
1.36) 
0.96 (0.83, 
1.12) 
1.04 (0.90, 
1.21) 
1.16 (1.01, 
1.34) 
0.97 (0.83, 
1.12) 
N Y Y 
County 7 200 direct IDS 
1.23 (1.07, 
1.43) 
1.19 (1.02, 
1.37) 
0.97 (0.83, 
1.13) 
1.12 (0.97, 
1.30) 
1.16 (1.00, 
1.34) 
1.01 (0.87, 
1.17) 
N N Y 
County 7 200 two-step IDST 
1.20 (1.04, 
1.38) 
1.09 (0.94, 
1.26) 
0.97 (0.83, 
1.13) 
1.05 (0.91, 
1.21) 
1.01 (0.88, 
1.17) 
0.99 (0.86, 
1.15) 
N Y Y 
County 7 200 two-step IDS 
1.26 (1.09, 
1.45) 
1.15 (0.99, 
1.33) 
0.99 (0.85, 
1.15) 
1.02 (0.88, 
1.18) 
1.06 (0.92, 
1.22) 
0.97 (0.83, 
1.12) 
N Y Y 
County 7 0 direct IDST 
1.15 (0.98, 
1.35) 
1.17 (1.00, 
1.38) 
1.04 (0.88, 
1.22) 
1.27 (1.08, 
1.50) 
1.28 (1.09, 
1.51) 
1.15 (0.97, 
1.36) 
N N Y 
County 7 0 direct IDS 
1.14 (0.97, 
1.34) 
1.14 (0.97, 
1.34) 
1.02 (0.86, 
1.20) 
1.26 (1.07, 
1.48) 
1.24 (1.05, 
1.46) 
1.12 (0.95, 
1.33) 
N N Y 
County 7 0 two-step IDST 
1.13 (0.96, 
1.32) 
1.14 (0.97, 
1.34) 
1.03 (0.87, 
1.22) 
1.09 (0.92, 
1.28) 
1.21 (1.03, 
1.42) 
1.05 (0.89, 
1.23) 
Y N Y 
County 7 0 two-step IDS 
1.10 (0.94, 
1.30) 
1.18 (1.00, 
1.38) 
1.03 (0.87, 
1.22) 
1.19 (1.01, 
1.40) 
1.28 (1.09, 
1.51) 
1.10 (0.93, 
1.30) 
N Y Y 
County 0 200 direct IDS/IDST 
1.19 (1.03, 
1.37) 
1.17 (1.01, 
1.36) 
0.94 (0.81, 
1.10) 
1.01 (0.87, 
1.16) 
1.11 (0.96, 
1.28) 
0.95 (0.82, 
1.10) 
N N Y 
County 0 200 two-step IDS/IDST 
1.22 (1.06, 
1.41) 
1.12 (0.97, 
1.30) 
0.96 (0.82, 
1.12) 
1.10 (0.95, 
1.27) 
1.10 (0.95, 
1.27) 
0.96 (0.83, 
1.12) 
N Y Y 
County 0 0 direct IDS/IDST 
1.17 (1.00, 
1.38) 
1.18 (1.01, 
1.39) 
1.04 (0.88, 
1.23) 
1.25 (1.06, 
1.47) 
1.29 (1.09, 
1.52) 
1.12 (0.95, 
1.33) 
N Y Y 
County 0 0 two-step IDS/IDST 
1.13 (0.96, 
1.32) 
1.13 (0.97, 
1.33) 
1.02 (0.86, 
1.20) 
1.11 (0.94, 
1.31) 
1.27 (1.08, 
1.49) 
1.06 (0.90, 
1.26) 
Y N Y 
Block 
group 
7 200 direct IDST 
1.25 (1.08, 
1.45) 
1.19 (1.02, 
1.39) 
0.97 (0.83, 
1.14) 
1.04 (0.89, 
1.21) 
1.16 (1.00, 
1.34) 
0.95 (0.82, 
1.11) 
N Y Y 
Block 
group 
7 200 direct IDS 
1.29 (1.11, 
1.50) 
1.22 (1.05, 
1.42) 
0.99 (0.85, 
1.16) 
1.17 (1.01, 
1.37) 
1.18 (1.02, 
1.37) 
1.03 (0.88, 
1.20) 
Y Y Y 
Block 
group 
7 200 two-step IDST 
1.22 (1.05, 
1.42) 
1.13 (0.97, 
1.31) 
0.96 (0.82, 
1.13) 
1.04 (0.89, 
1.21) 
1.08 (0.93, 
1.25) 
0.96 (0.82, 
1.12) 
N Y Y 
Block 
group 
7 200 two-step IDS 
1.26 (1.09, 
1.46) 
1.16 (1.00, 
1.35) 
0.98 (0.84, 
1.15) 
1.09 (0.94, 
1.27) 
1.14 (0.98, 
1.33) 
1.00 (0.86, 
1.17) 
N Y Y 
Block 
group 
7 50 direct IDST 
1.35 (1.16, 
1.58) 
1.28 (1.10, 
1.50) 
1.07 (0.91, 
1.26) 
1.18 (1.01, 
1.38) 
1.22 (1.05, 
1.42) 
1.03 (0.88, 
1.21) 
Y Y Y 
Block 
group 
7 50 direct IDS 
1.26 (1.08, 
1.47) 
1.23 (1.06, 
1.44) 
1.03 (0.87, 
1.20) 
1.18 (1.01, 
1.38) 
1.21 (1.04, 
1.42) 
1.04 (0.88, 
1.22) 
Y Y Y 
Block 
group 
7 50 two-step IDST 
1.32 (1.14, 
1.55) 
1.25 (1.07, 
1.46) 
1.07 (0.91, 
1.26) 
1.19 (1.02, 
1.39) 
1.25 (1.07, 
1.46) 
1.09 (0.93, 
1.28) 
Y Y Y 
Block 
group 
7 50 two-step IDS 
1.30 (1.12, 
1.52) 
1.25 (1.07, 
1.46) 
1.05 (0.89, 
1.23) 
1.23 (1.05, 
1.44) 
1.19 (1.02, 
1.39) 
1.09 (0.93, 
1.27) 
Y Y Y 
Block 
group 
0 200 direct IDS/IDST 
1.32 (1.14, 
1.53) 
1.21 (1.04, 
1.41) 
1.02 (0.87, 
1.20) 
1.04 (0.89, 
1.21) 
1.19 (1.03, 
1.38) 
0.96 (0.82, 
1.12) 
N Y Y 
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Table 4.12 (Continued) 
     1-12 weeks gestation 3-8 weeks gestation 
Agreement between 
quartiles 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemea 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
PR (95% CI) 
Quartile 2 
PR (95% CI) 
Quartile 3 
PR (95% CI) 
Quartile 4 
Quartile 
2 
Quartile 
3 
Quartile 
4 
              
Block 
group 
0 200 two-step IDS/IDST 
1.28 (1.10, 
1.49) 
1.12 (0.96, 
1.31) 
1.00 (0.86, 
1.17) 
1.06 (0.91, 
1.24) 
1.14 (0.99, 
1.33) 
0.98 (0.84, 
1.14) 
N Y Y 
Block 
group 
0 50 direct IDS/IDST 
1.38 (1.18, 
1.61) 
1.27 (1.08, 
1.48) 
1.09 (0.93, 
1.28) 
1.16 (1.00, 
1.36) 
1.26 (1.08, 
1.46) 
1.07 (0.92, 
1.26) 
N Y Y 
Block 
group 
0 50 two-step IDS/IDST 
1.30 (1.11, 
1.51) 
1.21 (1.04, 
1.42) 
1.04 (0.89, 
1.23) 
1.17 (1.00, 
1.37) 
1.24 (1.06, 
1.44) 
1.02 (0.87, 
1.19) 
Y Y Y 
          % Agreement 33.33 75.00 100.00 
Abbreviations: km, kilometer; Agg., Aggregation; IDS, inverse distance weighting in space; IDST, inverse distance weighting in space and time; PR, prevalence ration; CI, confidence 
interval; Bolded values are for confidence intervals that do not contain 1.00. 
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
 
 
Table 4.13. Evaluating the effect of alternative choices for estimating exposure on 
prevalence ratios measuring the association between maternal exposure to PM2.5 and 
isolated coarctation of the aorta: percent agreement 
Decision Comparison % Agreement 
  Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  33.33 75.00 100.00 
Spatial scale County vs. block group 58.33 75.00 100.00 
Spatial data limit 200 km vs. 0 or 50 km 41.67 41.67 100.00 
Agg. sequence Direct vs. two-step 83.33 50.00 100.00 
Temporal data limit 7 or 14 days vs. 0 days 81.25 87.50 100.00 
Weighting scheme IDST vs. IDSa 87.50 87.50 100.00 
Abbreviations: km, kilometer; Agg., Aggregation; IDS, inverse distance weighting in space; IDST, 
inverse distance weighting in space and time; PR, prevalence ration; CI, confidence interval; Q, 
quartile; 
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
83 
 
 
Figure 4.7. Percent agreement in conclusions regarding the association between PM2.5 exposure and all 
birth defects when comparing alternative choices for each decision, all exposure quartiles. 
 
 
Figure 4.8. Percent agreement in conclusions regarding the association between PM2.5 exposure and all 
birth defects when comparing alternative choices for each decision, by exposure quartiles. Numbers 
represent exposure quartiles. 
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Figure 4.9. Percent agreement in conclusions regarding the association between benzene exposure and 
all birth defects when comparing alternative choices for each decision, all exposure quartiles. 
 
 
Figure 4.10. Percent agreement in conclusions regarding the association between benzene exposure 
and all birth defects when comparing alternative choices for each decision, by exposure quartiles. 
Numbers represent exposure quartiles. 
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Specific Aim 2: To examine whether exposure to ambient benzene and PM2.5 during 
pregnancy is associated with an increased risk of musculoskeletal defects in offspring. 
 
PM2.5 exposure and the risk of musculoskeletal birth defects 
 Descriptive Statistics 
Among the 2,943,411 singleton infants with a valid gestational age, 93% (n= 2,746,709) 
were mapped to their respective census block group and an attempt was made in estimating 
exposure to PM2.5 and benzene. Table 4.14 provides the distribution of sociodemographic and 
perinatal characteristics in the study population of infants with and without musculoskeletal 
defects, and in which maternal exposure to PM2.5 was estimated. Compared with mothers of 
infants without birth defects, mothers of infants with rib and sternum anomalies, skull and face 
anomalies, spine anomalies, limb anomalies, and abdominal wall anomalies were more likely to 
be US-born, have less than a college education, not married, nulliparous, and have a 
neighborhood median income of less than $50,000 and infants were more likely to be male. A 
higher proportion of mothers with an infant with rib and sternum anomalies, skull and face 
anomalies, and spine anomalies were non-Hispanic White, whereas a higher proportion of 
mothers with an infant with limb anomalies and abdominal wall anomalies were non-Hispanic 
black. Mothers of infants with rib and sternum anomalies and spine anomalies were of 
advanced maternal age (≥35), whereas mothers of infants with abdominal wall anomalies were 
more likely to be less than 25 years of age. Mothers of infants with rib and sternum anomalies, 
spine anomalies, and abdominal wall anomalies were also more likely to smoke during 
pregnancy.  
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Table 4.14. Maternal and infant sociodemographic and perinatal characteristics by birth defect grouping for PM2.5, Florida 2000–2013 
Characteristic 
No 
Malformation 
Any rib 
and 
sternum 
anomalies 
Any skull and 
face 
anomalies 
Any spine 
anomaly 
Any limb 
anomaly 
Abdominal 
wall 
anomaly 
Sample size 2,416,182 548 8,261 1,104 17,790 2,310 
Median exposure (IQR) a 
PM2.5: log10 µg/m
3 
0.93 
(0.87-0.99) 
0.95 
(0.89-1.00) 
0.94 
(0.88-0.99) 
0.93 
(0.88-0.99) 
0.93 
(0.86-0.99) 
0.93 
(0.84-1.00) 
Type of defect (%)       
Isolated NA 56.6 83.1 52.9 90.6 70.3 
Multiple NA 43.4 16.9 47.1 9.4 29.7 
Maternal race/ethnicity (%)       
Non-Hispanic White 45.2 48.9 48.1 49.5 32.2 46.1 
Non-Hispanic Black 21.8 16.4 20.7 20.0 45.6 30.6 
Hispanic 28.2 30.8 27.3 26.6 18.9 20.5 
Other 4.4 2.7 3.6 3.6 2.9 2.4 
Maternal nativity (%)       
US-Born 67.7 72.4 70.8 72.6 72.3 79.7 
Foreign-Born 32.3 26.8 29.2 27.1 27.6 19.9 
Maternal smoking status (%)       
Smoker 7.2 10.4 7.7 10.5 6.5 13.3 
Nonsmoker 92.7 89.2 92.2 89.2 93.3 86.5 
Maternal education (%)       
< High School 18.1 20.6 18.1 19.7 18.4 28.1 
High School only 31.6 34.5 34.4 34.5 35.3 38.0 
College 49.7 43.6 47.1 45.4 45.7 33.2 
Maternal age (years) (%)       
<20 9.9 10.8 9.6 9.5 11.9 22.7 
20-24 24.9 24.5 25.7 25.7 26.7 35.8 
25-29 27.4 26.5 25.6 25.3 26.2 22.8 
30-34 23.2 21.2 23.0 21.3 20.6 10.9 
≥35 14.6 17.0 16.0 18.2 14.6 7.8 
Maternal marital status (%)       
Married 56.6 54.6 53.3 53.2 47.0 34.5 
Not married 43.4 45.4 46.7 46.8 53.0 65.5 
Parity (%)       
Nulliparous 42.4 43.2 47.9 44.4 44.0 52.6 
Multiparous 57.3 56.8 51.9 55.3 55.7 47.2 
Neighborhood median income (%)       
< $20,000 5.5 4.7 5.9 5.6 8.2 7.3 
$20,000 - $49,999 70.2 73.9 72.1 72.6 72.5 76.9 
≥ $50,000 24.3 21.4 22.0 21.8 19.3 15.8 
Infant sex (%)       
Female 49.4 35.9 42.4 47.5 48.2 44.9 
Male 50.6 64.1 57.6 52.5 51.8 55.0 
Percentages are column percentages and may not add to 100 due to missingness;  
aMedian exposure from 3 to 12 week temporal scale of analysis 
 
 
Multivariable Modeling 
Tables 4.15 – 4.17 provide the results from multivariable Poisson regression models 
examining the association between maternal exposure to PM2.5 and the risk of musculoskeletal 
defects. Birth defects within any given table share the same etiologically relevant time widow. 
Among isolated cases, a few dose response relationships were observed with increasing levels 
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of maternal exposure to PM2.5 leading to increasing likelihood of the birth defect of interest in 
offspring. These patterns were observed for anomalies of the skull and face bones (aPR 2nd 
quartile=1.33, 99% CI: 1.20, 1.49; aPR 3rd quartile=1.40, 99% CI: 1.26, 1.56; aPR 4th 
quartile=1.59, 99% CI: 1.43, 1.76), any rib and sternum anomalies (aPR 2nd quartile=1.25, 99% 
CI: 0.77, 2.03; aPR 3rd quartile=1.68, 99% CI: 1.06, 2.66; aPR 4th quartile=2.25, 99% CI: 1.45, 
3.49) and any skull and face anomalies (aPR 2nd quartile=1.26, 99% CI: 1.14, 1.39; aPR 3rd 
quartile=1.29, 99% CI: 1.17, 1.42; aPR 4th quartile=1.42, 99% CI: 1.29, 1.56). Compared to the 
first quartile of exposure, mothers in all non-first quartile groups were at an increased risk of 
having an infant with other congenital anomalies of lower limb including pelvic girdle (aPR 2nd 
quartile=1.15, 99% CI: 1.01, 1.31; aPR 3rd quartile=1.17, 99% CI: 1.03, 1.33; aPR 4th 
quartile=1.17, 99% CI: 1.03, 1.33). Women in the highest quartile were more likely to give birth 
to an infant with any spine anomaly (aPR=1.38, 99% CI: 1.01, 1.88). For some isolated cases of 
abdominal wall defects, inverse associations between maternal PM2.5 exposure and likelihood of 
the defect were observed (Table 4.16). Mothers in second and fourth quartiles of PM2.5 
exposure were at a decreased risk of having an infant with a congenital anomaly of the 
abdominal wall (aPR 2nd quartile=0.78, 99% CI: 0.65, 0.95; aPR 4th quartile=0.73, 99% CI: 0.60, 
0.89). 
Among non-isolated cases, infants born to mothers in the second and third quartiles of 
exposure were at an increased risk of having anomalies of skull and face bones (aPR 2nd 
quartile=1.47, 99% CI: 1.17, 1.85; aPR 3rd quartile=1.44, 99% CI: 1.14, 1.80) and any skull and 
face anomaly (aPR 2nd quartile=1.43, 99% CI: 1.12, 1.83; aPR 3rd quartile=1.42, 99% CI: 1.11, 
1.81). Women in the third quartile of exposure experienced an 83% increased risk of having a 
child with reduction deformities of the upper limb (aPR=1.83, 99% CI: 1.08, 3.12). However, 
there were no statistically significant differences in likelihood of any defect between offspring of 
women in the highest vs. lowest quartile of PM2.5 exposure. 
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Table 4.15. Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects and exposure to PM2.5 (µg/m
3). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4
th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital musculoskeletal 
deformities of skull, face, and jaw  
1,691 1.05 (0.88, 1.26) 1.00 (0.83, 1.19) 0.97 (0.81, 1.16) 381 1.37 (0.94, 2.01) 1.30 (0.88, 1.91) 1.18 (0.79, 1.75) 
Congenital musculoskeletal 
deformities of spine  
93 1.00 (0.43, 2.31) 1.32 (0.60, 2.89) 1.60 (0.75, 3.40) 102 1.14 (0.54, 2.42) 1.46 (0.72, 2.98) 1.06 (0.49, 2.28) 
Congenital dislocation of hip 2,216 1.02 (0.87, 1.19) 1.03 (0.88, 1.20) 1.04 (0.89, 1.21) 331 0.85 (0.58, 1.24) 0.77 (0.52, 1.14) 0.69 (0.46, 1.04) 
Pectus excavatum  314 1.30 (0.84, 2.01) 1.28 (0.82, 1.98) 1.52 (1.00, 2.33) 90 1.52 (0.68, 3.40) 1.53 (0.68, 3.41) 1.23 (0.53, 2.85) 
Pectus carinatum  36 1.15 (0.30, 4.35) 1.72 (0.51, 5.86) 1.30 (0.35, 4.76) 13 1.67 (0.25, 10.97) 1.00 (0.12, 8.23) 0.67 (0.06, 7.08) 
Anomalies of skull and face bones  5,280 1.33 (1.20, 1.49) 1.40 (1.26, 1.56) 1.59 (1.43, 1.76) 1,081 1.47 (1.17, 1.85) 1.43 (1.14, 1.80) 1.10 (0.86, 1.40) 
Congenital anomalies of spine 508 1.24 (0.88, 1.75) 1.37 (0.98, 1.91) 1.37 (0.98, 1.92) 459 1.08 (0.77, 1.52) 1.07 (0.76, 1.50) 1.01 (0.71, 1.42) 
Other anomalies of ribs and sternum  168 1.14 (0.63, 2.05) 1.22 (0.68, 2.17) 1.29 (0.73, 2.29) 189 1.18 (0.68, 2.03) 1.11 (0.64, 1.93) 1.20 (0.70, 2.05) 
Any rib and sternum anomalies 310 1.25 (0.77, 2.03) 1.68 (1.06, 2.66) 2.25 (1.45, 3.49) 238 1.29 (0.78, 2.11) 1.23 (0.75, 2.03) 1.36 (0.84, 2.22) 
Any skull and face anomalies 6,862 1.26 (1.14, 1.39) 1.29 (1.17, 1.42) 1.42 (1.29, 1.56) 1,399 1.43 (1.12, 1.83) 1.42 (1.11, 1.81) 1.12 (0.86, 1.45) 
Any spine anomaly 584 1.19 (0.86, 1.64) 1.36 (1.00, 1.86) 1.38 (1.01, 1.88) 520 1.08 (0.78, 1.49) 1.11 (0.80, 1.52) 0.99 (0.71, 1.37) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; µg/m3=micrograms per cubic meter; Bolded values are for statistically significant aPRs 
 
 
Table 4.16. Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the abdominal wall and 
exposure to PM2.5 (µg/m
3). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital anomalies of abdominal 
wall 
1,623 0.78 (0.65, 0.95) 0.83 (0.68, 1.00) 0.73 (0.60, 0.89) 687 0.90 (0.68, 1.20) 1.09 (0.83, 1.44) 0.94 (0.71, 1.25) 
 Omphalocele (2010-2013 only) 75 0.91 (0.45, 1.87) 0.78 (0.34, 1.78) 0.84 (0.30, 2.35) 87 0.79 (0.39, 1.64) 1.04 (0.50, 2.16) 1.41 (0.61, 3.24) 
 Gastroschisis  715 0.96 (0.73, 1.27) 1.04 (0.79, 1.36) 0.98 (0.75, 1.29) 359 0.94 (0.64, 1.39) 0.92 (0.63, 1.35) 0.85 (0.58, 1.26) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; µg/m3=micrograms per cubic meter; Bolded values are for statistically significant aPRs 
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Table 4.17. Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the limbs and exposure to 
PM2.5 (µg/m
3). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital varus deformities of feet 1,126 1.01 (0.82, 1.26) 0.98 (0.79, 1.21) 0.92 (0.74, 1.14) 280 1.26 (0.82, 1.93) 1.13 (0.73, 1.76) 0.90 (0.56, 1.42) 
Congenital valgus deformities of feet 1,096 1.15 (0.92, 1.43) 1.10 (0.88, 1.38) 0.98 (0.78, 1.24) 106 1.07 (0.55, 2.11) 0.86 (0.42, 1.76) 0.86 (0.42, 1.77) 
Other congenital deformities of feet 2,547 0.98 (0.84, 1.13) 1.02 (0.88, 1.17) 1.00 (0.87, 1.16) 520 1.07 (0.78, 1.46) 1.00 (0.73, 1.39) 0.95 (0.69, 1.32) 
Clubfoot 2,728 0.96 (0.83, 1.10) 0.97 (0.84, 1.11) 0.95 (0.83, 1.09) 613 1.08 (0.81, 1.45) 1.01 (0.75, 1.36) 0.97 (0.72, 1.31) 
Polydactyly 9,437 0.97 (0.89, 1.06) 0.94 (0.86, 1.03) 0.93 (0.85, 1.02) 572 1.00 (0.74, 1.35) 1.11 (0.83, 1.49) 0.80 (0.58, 1.10) 
Polydactyly of fingers 8,509 0.99 (0.90, 1.08) 0.95 (0.87, 1.04) 0.95 (0.87, 1.04) 478 0.96 (0.69, 1.33) 1.08 (0.79, 1.49) 0.74 (0.52, 1.06) 
Polydactyly of toes 1,023 0.89 (0.71, 1.11) 0.88 (0.70, 1.10) 0.85 (0.67, 1.06) 129 1.24 (0.65, 2.37) 1.32 (0.70, 2.50) 0.91 (0.45, 1.83) 
Syndactyly 1,717 1.12 (0.93, 1.33) 1.11 (0.93, 1.33) 1.03 (0.86, 1.23) 274 1.04 (0.68, 1.61) 1.03 (0.67, 1.60) 0.91 (0.58, 1.42) 
Syndactyly of fingers 486 0.98 (0.71, 1.37) 0.96 (0.69, 1.33) 0.93 (0.67, 1.30) 104 1.04 (0.52, 2.05) 0.86 (0.42, 1.76) 0.83 (0.40, 1.71) 
Syndactyly of toes  1,279 1.12 (0.91, 1.38) 1.14 (0.93, 1.40) 1.01 (0.82, 1.25) 185 1.05 (0.61, 1.79) 1.12 (0.66, 1.89) 0.96 (0.56, 1.67) 
Reduction deformities of upper limb  350 0.98 (0.66, 1.46) 1.12 (0.77, 1.64) 0.94 (0.63, 1.40) 193 1.11 (0.61, 2.00) 1.83 (1.08, 3.12) 1.33 (0.76, 2.34) 
Reduction deformities of lower limb 320 1.24 (0.84, 1.83) 0.90 (0.59, 1.38) 0.93 (0.61, 1.41) 92 1.41 (0.69, 2.89) 1.00 (0.46, 2.18) 0.78 (0.34, 1.79) 
Reduction deformities any limb 619 1.07 (0.80, 1.42) 1.01 (0.75, 1.35) 0.89 (0.66, 1.20) 261 1.16 (0.72, 1.86) 1.46 (0.93, 2.29) 1.09 (0.67, 1.75) 
Other congenital anomalies of upper 
limb including shoulder girdle 
612 1.04 (0.79, 1.36) 0.77 (0.57, 1.03) 0.77 (0.57, 1.03) 320 0.89 (0.61, 1.30) 0.75 (0.50, 1.11) 0.68 (0.45, 1.02) 
Other congenital anomalies of lower 
limb including pelvic girdle 
3,461 1.15 (1.01, 1.31) 1.17 (1.03, 1.33) 1.17 (1.03, 1.33) 457 1.17 (0.84, 1.63) 1.04 (0.74, 1.46) 0.90 (0.63, 1.28) 
Any upper limb anomaly 9,783 0.98 (0.91, 1.07) 0.95 (0.87, 1.03) 0.93 (0.86, 1.02) 983 0.92 (0.73, 1.16) 1.04 (0.83, 1.30) 0.82 (0.64, 1.04) 
Any lower limb anomaly 5,873 1.09 (0.99, 1.20) 1.08 (0.98, 1.19) 1.06 (0.96, 1.17) 784 1.16 (0.90, 1.50) 1.11 (0.86, 1.44) 0.91 (0.69, 1.20) 
Any limb anomaly 16,109 1.02 (0.96, 1.09) 1.01 (0.95, 1.08) 0.98 (0.92, 1.05) 1,681 1.01 (0.85, 1.21) 1.04 (0.88, 1.24) 0.84 (0.70, 1.01) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; µg/m3=micrograms per cubic meter; Bolded values are for statistically significant aPRs 
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Benzene exposure and the risk of musculoskeletal birth defects 
 Descriptive Statistics 
The distribution of sociodemographic and perinatal characteristics of the study 
population of infants with and without musculoskeletal defects, and in which exposure to 
benzene was estimated, is presented are in Table 4.18; results are similar those observed for 
PM2.5. Compared with mothers of infants without birth defects, mothers of infants with rib and 
sternum anomalies, skull and face anomalies, spine anomalies, limb anomalies, and abdominal 
wall anomalies were more likely to be US-born, have less than a college education, not married, 
and have a neighborhood median income of less than $50,000 and infants were more likely to 
be male. A higher proportion of mothers with an infant with rib and sternum anomalies, skull and 
face anomalies, and spine anomalies were non-Hispanic White, whereas a higher proportion of 
mothers with an infant with limb anomalies and abdominal wall anomalies were non-Hispanic 
black. Mothers of infants with rib and sternum anomalies and spine anomalies were of 
advanced maternal age (≥35), whereas mothers of infants with abdominal wall anomalies were 
more likely to be less than 25 years of age; mothers of infants with abdominal wall anomalies 
were more likely to smoke during pregnancy. Compared with mothers of infants without birth 
defects, mothers of infants with skull and face anomalies, spine anomalies, and abdominal wall 
anomalies were more likely to be nulliparous. 
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Table 4.18. Maternal and infant sociodemographic and perinatal characteristics by birth defect grouping for benzene, Florida 2000–2013 
Characteristic 
No 
Malformation 
Any rib 
and 
sternum 
anomalies 
Any skull and 
face 
anomalies 
Any spine 
anomaly 
Any limb 
anomaly 
Abdominal 
wall 
anomaly 
Sample size 1,423,428 327 4,735 271 11,067 1,078 
Median exposure (IQR) a 
Benzene: log10 ppbC 
0.11 
(0.00-0.23)a 
0.11 
(0.01-0.24) 
0.10 
(-0.03-0.21) 
0.09 
(-0.04-0.20) 
0.11 
(-0.02-0.24) 
0.10 
(-0.05-0.25) 
Type of defect (%)       
Isolated NA 59.3 81.1 52.0 90.4 65.5 
Multiple NA 40.7 18.9 48.0 9.6 34.5 
Maternal race/ethnicity (%)       
Non-Hispanic White 37.2 41.9 43.1 41.8 27.0 41.0 
Non-Hispanic Black 23.6 16.5 19.9 22.6 46.7 29.0 
Hispanic 34.1 37.6 33.0 31.2 22.9 27.6 
Other 4.5 3.1 3.5 4.1 3.0 2.1 
Maternal nativity (%)       
US-Born 60.8 66.4 65.0 66.6 66.1 72.9 
Foreign-Born 39.2 33.0 35.0 33.1 33.9 26.7 
Maternal smoking status (%)       
Smoker 5.0 7.0 6.1 7.4 4.7 10.0 
Nonsmoker 94.9 92.4 93.7 92.1 95.1 89.6 
Maternal education (%)       
< High School 17.0 19.9 16.2 19.1 16.7 25.7 
High School only 31.1 31.8 33.5 33.6 34.5 37.1 
College 51.2 46.8 49.7 46.7 48.0 36.2 
Maternal age (years) (%)       
<20 9.1 8.3 8.3 9.0 10.6 24.2 
20-24 23.3 26.9 23.4 24.9 25.1 32.8 
25-29 27.2 23.2 26.2 24.0 26.3 22.4 
30-34 24.5 21.4 24.5 22.2 22.0 10.7 
≥35 16.0 20.2 17.7 19.9 16.0 9.8 
Maternal marital status (%)       
Married 56.6 54.1 54.4 52.9 48.2 35.6 
Not married 43.4 45.9 45.6 47.1 51.8 64.4 
Parity (%)       
Nulliparous 43.1 42.2 48.6 46.0 44.0 55.8 
Multiparous 56.6 57.8 51.2 53.5 55.5 43.8 
Neighborhood median income (%)       
< $20,000 5.7 4.9 6.0 6.2 7.7 6.8 
$20,000 - $49,999 67.2 72.2 68.8 67.6 70.4 74.5 
≥ $50,000 27.1 22.9 25.2 26.1 21.9 18.7 
Infant sex (%)       
Female 49.4 39.1 41.0 47.1 48.2 44.2 
Male 50.6 60.9 59.0 52.9 51.7 55.7 
Percentages are column percentages and may not add to 100 due to missingness;  
aMedian exposure from 3 to 12 week temporal scale of analysis 
 
 Multilevel Modeling 
Tables 4.19 – 4.21 provide the results from multivariable Poisson regression models 
examining the association between maternal exposure to benzene and the risk of 
musculoskeletal defects. Among isolated cases, compared to women in the first quartile of 
exposure, women in the highest quartile were more likely to give birth to an infant with 
dislocation of the hip (aPR=1.31, 99% CI: 1.08, 1.59). A dose response relationship was 
observed between exposure to benzene and the risk of valgus deformities of feet (aPR 2nd 
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quartile=1.28, 99% CI: 0.93, 1.78; aPR 3rd quartile=1.43, 99% CI: 1.04, 1.97; aPR 4th 
quartile=1.56, 99% CI: 1.14, 2.13), although the aPR for the second quartile of exposure was 
not statistically significant (Table 4.21).  
   A number of inverse associations were observed between benzene exposure and the 
risk of musculoskeletal defects. Higher levels of benzene exposure (4th quartile) were 
associated with a decreased risk of any skull and face anomalies (aPR quartile=0.79, 99% CI: 
0.69, 0.91), any spine anomaly (aPR quartile=0.64, 99% CI: 0.42, 0.96), and any limb anomaly 
(aPR quartile=0.91, 99% CI: 0.84, 0.98) (Table 4.19). Compared with women exposed to the 
lowest level of benzene, women in the second, third, and fourth quartiles were at a decreased 
risk of having an infant born with isolated ‘other congenital anomalies of upper limb’ and ‘other 
congenital anomalies of lower limb’. Infants whose mothers were in the third and fourth quartiles 
of benzene exposure had a lower likelihood of having isolated anomalies of skull and face bone 
(aPR 3rd quartile=0.86, 99% CI: 0.75, 0.98; aPR 4th quartile=0.76, 99% CI: 0.66, 0.87) and any 
lower limb anomaly (aPR 3rd quartile=0.80, 99% CI: 0.71, 0.90; aPR 4th quartile=0.78, 99% CI: 
0.69, 0.88). 
Among non-isolated cases, higher levels of benzene exposure (4th quartile) were 
associated with a decreased risk of musculoskeletal deformities of skull, face, and jaw (aPR 
quartile=0.54, 99% CI: 0.32, 0.89), reduction deformities of upper limb (aPR quartile=0.44, 99% 
CI: 0.20, 0.97), reduction deformities any limb (aPR quartile=0.48, 99% CI: 0.25, 0.92), other 
congenital anomalies of upper limb (aPR quartile=0.31, 99% CI: 0.17, 0.59), any upper limb 
anomaly (aPR quartile=0.65, 99% CI: 0.48, 0.89), and any limb anomaly (aPR quartile=0.69, 
99% CI: 0.55, 0.88). Compared with women exposed to the lowest level of benzene, women in 
the second, third, and fourth quartiles were at a decreased risk of having an infant born with any 
skull and face anomalies. Lastly, a decrease in the risk of anomalies of skull and face bones 
was observed among infants with mothers in the second and fourth quartiles of exposure (aPR 
2nd quartile=0.69, 99% CI: 0.53, 0.90; aPR 4th quartile=0.63, 99% CI: 0.48, 0.83). 
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Table 4.19. Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects and exposure to benzene (ppbC). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital musculoskeletal 
deformities of skull, face, and jaw  
1,000 1.11 (0.88, 1.40) 1.23 (0.98, 1.53) 0.87 (0.68, 1.11) 223 0.82 (0.52, 1.28) 0.70 (0.44, 1.12) 0.54 (0.32, 0.89) 
Congenital musculoskeletal 
deformities of spine  
50 0.63 (0.22, 1.78) 0.96 (0.38, 2.41) 0.59 (0.20, 1.71) 62 0.91 (0.40, 2.07) 0.49 (0.18, 1.31) 0.60 (0.23, 1.51) 
Congenital dislocation of hip 1,412 0.99 (0.80, 1.21) 1.05 (0.86, 1.29) 1.31 (1.08, 1.59) 217 1.00 (0.62, 1.60) 0.84 (0.51, 1.37) 0.81 (0.49, 1.33) 
Pectus excavatum  181 0.78 (0.47, 1.30) 0.65 (0.38, 1.11) 0.74 (0.44, 1.26) 55 1.63 (0.66, 4.05) 0.78 (0.27, 2.32) 0.88 (0.31, 2.53) 
Pectus carinatum  22 0.30 (0.06, 1.65) 0.41 (0.09, 1.87) 0.52 (0.13, 2.14) 10 1.68 (0.26, 11.05) 0.34 (0.02, 6.65) 0.35 (0.02, 6.80) 
Anomalies of skull and face bones  2,896 0.89 (0.78, 1.01) 0.86 (0.75, 0.98) 0.76 (0.66, 0.87) 712 0.69 (0.53, 0.90) 0.80 (0.62, 1.03) 0.63 (0.48, 0.83) 
Congenital anomalies of spine 301 0.99 (0.67, 1.46) 0.80 (0.53, 1.21) 0.64 (0.41, 1.00) 277 0.93 (0.61, 1.40) 0.86 (0.57, 1.32) 0.69 (0.44, 1.09) 
Other anomalies of ribs and sternum  104 0.87 (0.45, 1.68) 0.56 (0.26, 1.20) 0.79 (0.40, 1.57) 105 1.28 (0.67, 2.41) 0.91 (0.45, 1.83) 0.51 (0.22, 1.18) 
Any rib and sternum anomalies 194 1.08 (0.63, 1.84) 0.91 (0.52, 1.59) 1.41 (0.85, 2.34) 133 1.58 (0.88, 2.86) 1.05 (0.55, 2.01) 0.75 (0.37, 1.53) 
Any skull and face anomalies 3,838 0.97 (0.84, 1.11) 0.95 (0.83, 1.10) 0.79 (0.69, 0.91) 897 0.72 (0.57, 0.90) 0.77 (0.61, 0.97) 0.60 (0.47, 0.77) 
Any spine anomaly 342 0.94 (0.65, 1.36) 0.79 (0.54, 1.16) 0.64 (0.42, 0.96) 316 0.90 (0.61, 1.33) 0.82 (0.55, 1.22) 0.68 (0.45, 1.04) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; ppbC= parts per billion concentration; Bolded values are for statistically significant aPRs 
 
 
 
Table 4.20. Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the abdominal wall and exposure to 
benzene (ppbC). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital anomalies of abdominal 
wall 
706 0.87 (0.66, 1.15) 1.01 (0.77, 1.32) 1.00 (0.77, 1.31) 372 1.08 (0.74, 1.58) 0.74 (0.49, 1.12) 0.70 (0.46, 1.07) 
 Omphalocele (2010-2013 only) 17 0.64 (0.14, 3.01) 0.41 (0.05, 3.05) 0.78 (0.10, 5.87) 53 1.15 (0.49, 2.71) 1.24 (0.50, 3.11) 0.56 (0.11, 2.75) 
 Gastroschisis  362 0.94 (0.65, 1.37) 1.06 (0.74, 1.53) 0.83 (0.56, 1.24) 191 1.19 (0.73, 1.93) 0.80 (0.46, 1.37) 0.72 (0.41, 1.25) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; ppbC= parts per billion concentration; Bolded values are for statistically significant aPRs 
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Table 4.21. Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the limbs and exposure to benzene 
(ppbC). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital varus deformities of feet 640 1.11 (0.83, 1.48) 1.08 (0.81, 1.45) 1.10 (0.82, 1.47) 160 0.80 (0.47, 1.36) 0.57 (0.32, 1.03) 0.68 (0.39, 1.18) 
Congenital valgus deformities of feet 598 1.28 (0.93, 1.78) 1.43 (1.04, 1.97) 1.56 (1.14, 2.13) 65 0.77 (0.33, 1.80) 0.72 (0.30, 1.72) 0.63 (0.26, 1.57) 
Other congenital deformities of feet 1,416 0.99 (0.82, 1.20) 0.96 (0.79, 1.16) 0.90 (0.74, 1.10) 294 1.00 (0.66, 1.52) 1.14 (0.76, 1.72) 0.82 (0.52, 1.28) 
Clubfoot 1,539 0.99 (0.82, 1.19) 0.97 (0.81, 1.17) 0.92 (0.77, 1.11) 347 1.05 (0.71, 1.54) 1.10 (0.75, 1.61) 0.84 (0.56, 1.27) 
Polydactyly 5,922 0.92 (0.83, 1.01) 0.95 (0.87, 1.05) 0.95 (0.86, 1.04) 383 1.19 (0.82, 1.73) 1.10 (0.75, 1.60) 0.98 (0.66, 1.44) 
Polydactyly of fingers 5,345 0.92 (0.83, 1.02) 0.97 (0.88, 1.07) 0.97 (0.88, 1.07) 326 1.19 (0.79, 1.79) 1.15 (0.76, 1.72) 0.98 (0.64, 1.49) 
Polydactyly of toes 642 0.87 (0.66, 1.15) 0.79 (0.59, 1.05) 0.81 (0.61, 1.07) 84 1.08 (0.48, 2.45) 1.25 (0.57, 2.75) 0.96 (0.42, 2.22) 
Syndactyly 992 1.04 (0.83, 1.29) 0.87 (0.69, 1.09) 0.87 (0.68, 1.09) 168 0.85 (0.51, 1.44) 0.65 (0.37, 1.14) 0.70 (0.40, 1.21) 
Syndactyly of fingers 270 0.95 (0.63, 1.43) 0.75 (0.48, 1.17) 0.73 (0.47, 1.15) 62 1.06 (0.46, 2.48) 0.84 (0.34, 2.07) 0.57 (0.21, 1.57) 
Syndactyly of toes  751 1.05 (0.81, 1.35) 0.93 (0.71, 1.22) 0.91 (0.69, 1.19) 117 0.79 (0.42, 1.49) 0.60 (0.30, 1.20) 0.80 (0.42, 1.52) 
Reduction deformities of upper limb  188 0.91 (0.54, 1.53) 0.89 (0.53, 1.50) 0.85 (0.50, 1.44) 109 0.89 (0.47, 1.68) 0.81 (0.42, 1.55) 0.44 (0.20, 0.97) 
Reduction deformities of lower limb 184 0.88 (0.53, 1.46) 0.69 (0.40, 1.18) 0.80 (0.48, 1.35) 62 0.63 (0.27, 1.47) 0.55 (0.22, 1.33) 0.43 (0.16, 1.12) 
Reduction deformities any limb 350 0.99 (0.68, 1.44) 0.86 (0.58, 1.27) 0.88 (0.60, 1.30) 152 0.86 (0.50, 1.48) 0.78 (0.45, 1.36) 0.48 (0.25, 0.92) 
Other congenital anomalies of upper 
limb including shoulder girdle 
353 0.66 (0.46, 0.95) 0.65 (0.45, 0.94) 0.51 (0.34, 0.76) 188 0.66 (0.41, 1.06) 0.66 (0.41, 1.07) 0.31 (0.17, 0.59) 
Other congenital anomalies of lower 
limb including pelvic girdle 
2,113 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.73 (0.62, 0.85) 272 1.12 (0.74, 1.70) 0.97 (0.63, 1.49) 0.72 (0.45, 1.16) 
Any upper limb anomaly 6,064 0.91 (0.83, 1.00) 0.94 (0.85, 1.03) 0.93 (0.84, 1.02) 620 0.92 (0.70, 1.22) 0.89 (0.67, 1.18) 0.65 (0.48, 0.89) 
Any lower limb anomaly 3,568 0.89 (0.79, 1.00) 0.80 (0.71, 0.90) 0.78 (0.69, 0.88) 482 0.99 (0.72, 1.36) 0.87 (0.63, 1.20) 0.74 (0.53, 1.05) 
Any limb anomaly 10,009 0.95 (0.88, 1.02) 0.94 (0.87, 1.01) 0.91 (0.84, 0.98) 1,058 0.96 (0.77, 1.19) 0.87 (0.70, 1.08) 0.69 (0.55, 0.88) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; ppbC= parts per billion concentration; Bolded values are for statistically significant aPRs 
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Sensitivity Analyses 
 A sensitivity analysis was conducted in an attempt to account for the potential build-up of 
pollutant concentrations in the mother’s body, and to assess the impact of this consideration on 
the results. For each exposure-outcome pair under study, exposure estimation using the 
established etiologically-relevant time window (i.e., temporal scale) was modified to also include 
those pollutant concentrations measured during the first and second week of gestation. For 
example, concentration measurements during weeks 1-4 of gestation were used to estimate 
exposure when investigating the risk of gastroschisis, whereas the ‘base case analysis’ used 
only those concentration measurements taken during the established etiologically-relevant time 
window for gastroschisis: 3-4 weeks of gestation. Tables 4.22 – 4.27 present the results of 
these sensitivity analyses for both PM2.5 and benzene.  
 Overall, sensitivity analyses did not result in meaningful differences in point estimates 
when compared to the original analyses. However, changes in statistical significance for some 
aPRs were observed. For PM2.5, the association between higher levels of exposure was no 
longer significantly associated with any isolated spine anomaly. The association between PM2.5 
and non-isolated reduction of the upper limb was also no longer significant. Women in the third 
quartile on exposure were at a decreased risk of having an infant with an isolated anomaly of 
the abdominal wall (aPR=0.68, 99% CI: 0.56, 0.83) and those in the fourth quartile had 20% 
decreased risk of having an infant with any non-isolated limb anomaly (aPR=0.80, 99% CI: 0.67, 
0.97), two associations not present in the original analyses. For benzene, among mothers in the 
fourth quartile of exposure, decreased risk of any isolated spine anomaly, non-isolated reduction 
deformities of the upper limb, and non-isolated reduction deformities of the any limb were no 
longer significant. A significant inverse association between the third quartile of exposure and 
isolated anomalies of the skull and face bones was no longer observed. Mothers in the third 
quartile of exposure were more likely to deliver an infant with isolated musculoskeletal 
deformities of skull, face, and jaw (aPR=1.27, 99% CI: 1.01, 1.58) and less likely to deliver an 
96 
infant with non-isolated varus deformities of feet (aPR=0.45, 99% CI: 0.25, 0.83), two significant 
associations not observed in the original analysis. 
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Table 4.22. Sensitivity analysis: Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects and exposure to PM2.5 
(µg/m3). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital musculoskeletal 
deformities of skull, face, and jaw  
1,691 1.06 (0.89, 1.27) 0.97 (0.81, 1.17) 0.98 (0.82, 1.18) 381 1.55 (1.06, 2.26) 1.18 (0.79, 1.76) 1.32 (0.89, 1.95) 
Congenital musculoskeletal 
deformities of spine  
93 0.90 (0.39, 2.09) 1.46 (0.69, 3.08) 1.31 (0.61, 2.82) 102 1.05 (0.49, 2.22) 1.40 (0.69, 2.83) 1.01 (0.47, 2.16) 
Congenital dislocation of hip 2,216 1.02 (0.87, 1.19) 1.08 (0.93, 1.26) 1.04 (0.89, 1.22) 331 0.85 (0.58, 1.26) 0.97 (0.67, 1.41) 0.67 (0.44, 1.02) 
Pectus excavatum  314 1.36 (0.87, 2.11) 1.37 (0.88, 2.13) 1.54 (1.00, 2.37) 90 1.29 (0.56, 2.97) 1.82 (0.84, 3.96) 1.17 (0.50, 2.75) 
Pectus carinatum  36 1.51 (0.39, 5.85) 2.34 (0.67, 8.24) 1.18 (0.28, 4.95) 13 1.67 (0.26, 10.98) 1.00 (0.12, 8.23) 0.67 (0.06, 7.08) 
Anomalies of skull and face bones  5,280 1.37 (1.23, 1.53) 1.47 (1.32, 1.64) 1.64 (1.47, 1.82) 1,081 1.47 (1.18, 1.85) 1.34 (1.06, 1.68) 1.11 (0.87, 1.41) 
Congenital anomalies of spine 509 1.22 (0.86, 1.72) 1.32 (0.94, 1.85) 1.39 (1.00, 1.94) 459 1.20 (0.86, 1.69) 1.16 (0.82, 1.63) 1.00 (0.70, 1.42) 
Other anomalies of ribs and sternum  168 1.08 (0.60, 1.95) 1.21 (0.68, 2.15) 1.23 (0.70, 2.18) 189 1.34 (0.78, 2.31) 1.17 (0.67, 2.05) 1.21 (0.70, 2.10) 
Any rib and sternum anomalies 310 1.14 (0.70, 1.86) 1.68 (1.07, 2.63) 2.12 (1.38, 3.28) 238 1.35 (0.81, 2.24) 1.44 (0.88, 2.38) 1.41 (0.86, 2.33) 
Any skull and face anomalies 6,862 1.29 (1.17, 1.43) 1.33 (1.20, 1.47) 1.47 (1.33, 1.63) 1,399 1.49 (1.22, 1.82) 1.31 (1.07, 1.60) 1.14 (0.92, 1.41) 
Any spine anomaly 585 1.15 (0.83, 1.59) 1.35 (0.99, 1.84) 1.35 (0.99, 1.84) 520 1.14 (0.83, 1.58) 1.20 (0.87, 1.65) 0.94 (0.67, 1.31) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; µg/m3=micrograms per cubic meter; Bolded values are for statistically significant aPRs 
 
 
Table 4.23. Sensitivity analysis: Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the abdominal wall 
and exposure to PM2.5 (µg/m
3). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital anomalies of abdominal 
wall 
1,623 0.79 (0.65, 0.96) 0.68 (0.56, 0.83) 0.70 (0.57, 0.85) 687 0.92 (0.69, 1.22) 0.98 (0.74, 1.29) 0.94 (0.71, 1.24) 
 Omphalocele (2010-2013 only) 75 1.06 (0.52, 2.16) 0.89 (0.38, 2.08) 0.97 (0.35, 2.75) 87 0.79 (0.38, 1.64) 1.22 (0.59, 2.54) 1.70 (0.75, 3.84) 
 Gastroschisis  715 1.06 (0.81, 1.39) 0.92 (0.69, 1.21) 0.93 (0.71, 1.23) 359 1.02 (0.70, 1.50) 1.00 (0.68, 1.47) 0.84 (0.57, 1.25) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; µg/m3=micrograms per cubic meter; Bolded values are for statistically significant aPRs 
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Table 4.24. Sensitivity analysis: Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the limbs and 
exposure to PM2.5 (µg/m
3). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital varus deformities of feet 1,126 0.90 (0.73, 1.12) 0.87 (0.70, 1.08) 0.88 (0.71, 1.09) 280 1.31 (0.86, 2.01) 1.01 (0.64, 1.59) 1.03 (0.66, 1.62) 
Congenital valgus deformities of feet 1,096 1.34 (1.08, 1.67) 1.12 (0.89, 1.40) 1.04 (0.83, 1.31) 106 1.15 (0.58, 2.27) 1.00 (0.50, 2.03) 0.78 (0.37, 1.66) 
Other congenital deformities of feet 2,547 0.93 (0.81, 1.08) 0.99 (0.85, 1.14) 1.01 (0.87, 1.16) 520 1.16 (0.84, 1.59) 0.95 (0.68, 1.33) 1.08 (0.78, 1.49) 
Clubfoot 2,728 0.89 (0.78, 1.03) 0.93 (0.81, 1.06) 0.93 (0.81, 1.06) 613 1.15 (0.86, 1.55) 0.97 (0.72, 1.32) 1.08 (0.80, 1.45) 
Polydactyly 9,438 0.95 (0.89, 1.03) 0.94 (0.88, 1.02) 0.93 (0.86, 1.00) 572 0.95 (0.71, 1.28) 0.98 (0.73, 1.31) 0.79 (0.58, 1.08) 
Polydactyly of fingers 8,509 0.96 (0.88, 1.05) 0.94 (0.86, 1.02) 0.93 (0.85, 1.01) 478 0.87 (0.63, 1.20) 0.91 (0.66, 1.25) 0.74 (0.53, 1.04) 
Polydactyly of toes 1,023 0.92 (0.74, 1.15) 0.97 (0.78, 1.21) 0.80 (0.64, 1.02) 129 1.58 (0.83, 3.02) 1.44 (0.74, 2.78) 0.98 (0.47, 2.02) 
Syndactyly 1,717 1.03 (0.86, 1.23) 1.09 (0.91, 1.30) 1.02 (0.85, 1.22) 274 1.16 (0.75, 1.81) 1.23 (0.79, 1.90) 0.98 (0.62, 1.55) 
Syndactyly of fingers 486 0.96 (0.69, 1.34) 1.04 (0.75, 1.44) 0.94 (0.67, 1.31) 104 1.20 (0.60, 2.42) 1.00 (0.48, 2.08) 0.97 (0.46, 2.02) 
Syndactyly of toes  1,279 1.02 (0.83, 1.25) 1.09 (0.89, 1.33) 1.00 (0.81, 1.23) 185 1.05 (0.61, 1.82) 1.33 (0.79, 2.24) 0.94 (0.53, 1.65) 
Reduction deformities of upper limb  350 0.91 (0.62, 1.35) 1.11 (0.77, 1.61) 0.80 (0.54, 1.20) 193 1.37 (0.77, 2.42) 1.72 (0.99, 2.96) 1.34 (0.76, 2.37) 
Reduction deformities of lower limb 320 1.12 (0.76, 1.66) 0.89 (0.59, 1.35) 0.90 (0.60, 1.37) 92 1.55 (0.77, 3.14) 0.96 (0.44, 2.10) 0.69 (0.29, 1.63) 
Reduction deformities any limb 619 1.01 (0.76, 1.35) 1.01 (0.75, 1.34) 0.83 (0.61, 1.12) 261 1.50 (0.94, 2.38) 1.36 (0.85, 2.17) 1.13 (0.69, 1.84) 
Other congenital anomalies of upper 
limb including shoulder girdle 
613 1.06 (0.81, 1.40) 0.82 (0.61, 1.10) 0.74 (0.55, 1.00) 320 1.03 (0.70, 1.50) 0.85 (0.57, 1.27) 0.65 (0.43, 1.01) 
Other congenital anomalies of lower 
limb including pelvic girdle 
3,462 1.18 (1.04, 1.35) 1.18 (1.04, 1.34) 1.20 (1.05, 1.36) 457 1.13 (0.81, 1.57) 1.02 (0.73, 1.43) 0.81 (0.57, 1.16) 
Any upper limb anomaly 9,784 0.96 (0.89, 1.05) 0.94 (0.86, 1.02) 0.91 (0.83, 0.99) 983 0.98 (0.78, 1.23) 0.99 (0.79, 1.24) 0.81 (0.64, 1.04) 
Any lower limb anomaly 5,874 1.09 (0.99, 1.20) 1.10 (0.99, 1.21) 1.06 (0.96, 1.17) 784 1.13 (0.88, 1.46) 1.13 (0.88, 1.46) 0.84 (0.63, 1.10) 
Any limb anomaly 16,111 1.01 (0.95, 1.07) 1.00 (0.94, 1.06) 0.98 (0.92, 1.04) 1,681 1.02 (0.86, 1.21) 1.02 (0.86, 1.22) 0.80 (0.67, 0.97) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; µg/m3=micrograms per cubic meter; Bolded values are for statistically significant aPRs 
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Table 4.25. Sensitivity analysis: Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects and exposure to 
benzene (ppbC). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital musculoskeletal 
deformities of skull, face, and jaw  
1,004 1.11 (0.88, 1.39) 1.27 (1.01, 1.58) 0.84 (0.66, 1.08) 223 0.81 (0.51, 1.29) 0.81 (0.51, 1.28) 0.57 (0.34, 0.95) 
Congenital musculoskeletal 
deformities of spine  
50 0.95 (0.36, 2.46) 0.82 (0.30, 2.22) 0.62 (0.21, 1.85) 62 0.78 (0.34, 1.80) 0.56 (0.22, 1.41) 0.52 (0.20, 1.34) 
Congenital dislocation of hip 1,418 0.94 (0.77, 1.15) 1.07 (0.88, 1.30) 1.29 (1.06, 1.56) 219 1.03 (0.65, 1.65) 0.90 (0.55, 1.47) 0.80 (0.48, 1.33) 
Pectus excavatum  182 0.73 (0.44, 1.23) 0.64 (0.37, 1.10) 0.77 (0.46, 1.28) 55 1.56 (0.62, 3.90) 0.86 (0.30, 2.48) 0.88 (0.31, 2.52) 
Pectus carinatum  22 0.30 (0.06, 1.66) 0.41 (0.09, 1.88) 0.52 (0.13, 2.13) 10 3.04 (0.37, 24.90) 0.51 (0.02, 11.98) 0.52 (0.02, 12.17) 
Anomalies of skull and face bones  2,900 0.94 (0.81, 1.10) 0.89 (0.76, 1.03) 0.80 (0.68, 0.94) 713 0.72 (0.56, 0.94) 0.73 (0.56, 0.94) 0.67 (0.51, 0.88) 
Congenital anomalies of spine 301 1.01 (0.69, 1.49) 0.76 (0.50, 1.15) 0.71 (0.46, 1.09) 280 1.01 (0.68, 1.52) 0.77 (0.50, 1.20) 0.76 (0.49, 1.18) 
Other anomalies of ribs and 
sternum  
106 0.67 (0.34, 1.31) 0.56 (0.27, 1.15) 0.70 (0.36, 1.37) 105 1.21 (0.64, 2.28) 0.85 (0.42, 1.71) 0.53 (0.23, 1.19) 
Any rib and sternum anomalies 196 0.89 (0.52, 1.52) 0.86 (0.50, 1.48) 1.33 (0.82, 2.18) 133 1.48 (0.82, 2.66) 1.02 (0.53, 1.95) 0.76 (0.38, 1.53) 
Any skull and face anomalies 3,846 1.00 (0.86, 1.15) 0.98 (0.85, 1.14) 0.81 (0.70, 0.94) 898 0.74 (0.59, 0.93) 0.73 (0.58, 0.93) 0.64 (0.50, 0.82) 
Any spine anomaly 342 0.99 (0.69, 1.43) 0.75 (0.50, 1.11) 0.70 (0.47, 1.05) 319 0.94 (0.64, 1.37) 0.75 (0.50, 1.13) 0.72 (0.47, 1.08) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; ppbC= parts per billion concentration; Bolded values are for statistically significant aPRs 
 
Table 4.26. Sensitivity analysis: Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the abdominal wall 
and exposure to benzene (ppbC). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital anomalies of abdominal 
wall 
712 0.88 (0.67, 1.16) 0.90 (0.68, 1.19) 1.07 (0.82, 1.39) 379 1.03 (0.70, 1.52) 0.84 (0.56, 1.27) 0.73 (0.48, 1.11) 
 Omphalocele (2010-2013 only) 17 0.88 (0.17, 4.40) 1.34 (0.30, 6.04) 0.58 (0.04, 9.07) 54 1.39 (0.62, 3.12) 0.66 (0.21, 2.03) 1.23 (0.37, 4.06) 
 Gastroschisis  366 0.89 (0.62, 1.30) 0.96 (0.66, 1.39) 0.93 (0.64, 1.36) 194 1.26 (0.77, 2.07) 0.96 (0.56, 1.64) 0.87 (0.50, 1.50) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; ppbC= parts per billion concentration; Bolded values are for statistically significant aPRs 
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Table 4.27. Sensitivity analysis: Adjusted prevalence ratios and 99% confidence intervals for the association between selected musculoskeletal birth defects of the limbs and 
exposure to benzene (ppbC). 
 Isolated Non-isolated 
  2nd Quartile 3rd Quartile 4th Quartile  2nd Quartile 3rd Quartile 4th Quartile 
Birth Defect Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) Cases aPRb (99% CI) aPRb (99% CI) aPRb (99% CI) 
Congenital varus deformities of feet 643 1.05 (0.78, 1.40) 1.04 (0.78, 1.39) 1.11 (0.84, 1.48) 161 0.71 (0.42, 1.21) 0.45 (0.25, 0.83) 0.63 (0.37, 1.09) 
Congenital valgus deformities of feet 602 1.28 (0.93, 1.77) 1.43 (1.04, 1.96) 1.51 (1.11, 2.06) 65 0.82 (0.35, 1.90) 0.72 (0.30, 1.73) 0.58 (0.23, 1.48) 
Other congenital deformities of feet 1,428 0.99 (0.82, 1.20) 0.97 (0.80, 1.17) 0.92 (0.76, 1.12) 295 0.88 (0.58, 1.34) 0.92 (0.61, 1.39) 0.83 (0.54, 1.27) 
Clubfoot 1,548 0.98 (0.82, 1.18) 0.96 (0.80, 1.15) 0.93 (0.77, 1.12) 349 0.99 (0.68, 1.45) 0.92 (0.62, 1.35) 0.87 (0.59, 1.29) 
Polydactyly 5,954 0.94 (0.85, 1.05) 0.98 (0.88, 1.08) 0.94 (0.84, 1.04) 386 1.11 (0.77, 1.59) 1.01 (0.69, 1.47) 0.91 (0.62, 1.33) 
Polydactyly of fingers 5,375 0.95 (0.86, 1.05) 0.99 (0.89, 1.09) 0.95 (0.86, 1.05) 329 1.09 (0.73, 1.62) 1.04 (0.69, 1.55) 0.90 (0.59, 1.36) 
Polydactyly of toes 644 0.99 (0.75, 1.31) 0.88 (0.66, 1.18) 0.86 (0.64, 1.14) 85 1.24 (0.56, 2.73) 1.05 (0.46, 2.38) 1.06 (0.47, 2.39) 
Syndactyly 996 1.08 (0.86, 1.34) 0.92 (0.73, 1.16) 0.91 (0.72, 1.15) 169 1.14 (0.68, 1.88) 0.66 (0.37, 1.19) 0.69 (0.38, 1.23) 
Syndactyly of fingers 271 0.99 (0.66, 1.50) 0.76 (0.49, 1.19) 0.74 (0.47, 1.16) 63 1.49 (0.66, 3.34) 0.65 (0.24, 1.77) 0.60 (0.21, 1.67) 
Syndactyly of toes  754 1.08 (0.83, 1.40) 0.98 (0.75, 1.28) 0.95 (0.73, 1.25) 117 1.01 (0.54, 1.89) 0.71 (0.36, 1.42) 0.75 (0.38, 1.48) 
Reduction deformities of upper limb  188 1.14 (0.68, 1.90) 0.95 (0.56, 1.62) 0.87 (0.50, 1.51) 110 1.01 (0.54, 1.91) 0.83 (0.42, 1.61) 0.53 (0.24, 1.13) 
Reduction deformities of lower limb 184 0.75 (0.44, 1.26) 0.81 (0.48, 1.35) 0.70 (0.41, 1.20) 62 0.63 (0.27, 1.48) 0.55 (0.23, 1.33) 0.42 (0.16, 1.12) 
Reduction deformities any limb 350 1.02 (0.70, 1.49) 0.96 (0.65, 1.41) 0.84 (0.56, 1.25) 153 0.88 (0.51, 1.52) 0.80 (0.46, 1.40) 0.53 (0.28, 1.00) 
Other congenital anomalies of upper 
limb including shoulder girdle 
354 0.60 (0.41, 0.86) 0.68 (0.48, 0.98) 0.49 (0.33, 0.73) 189 0.72 (0.45, 1.15) 0.62 (0.38, 1.01) 0.31 (0.17, 0.58) 
Other congenital anomalies of lower 
limb including pelvic girdle 
2,120 0.82 (0.71, 0.95) 0.77 (0.66, 0.90) 0.71 (0.60, 0.83) 272 1.28 (0.85, 1.93) 0.85 (0.54, 1.34) 0.73 (0.46, 1.18) 
Any upper limb anomaly 6,096 0.93 (0.85, 1.03) 0.96 (0.87, 1.05) 0.91 (0.83, 1.00) 625 0.96 (0.73, 1.26) 0.86 (0.65, 1.14) 0.64 (0.47, 0.87) 
Any lower limb anomaly 3,580 0.89 (0.79, 1.00) 0.83 (0.74, 0.93) 0.78 (0.69, 0.88) 483 1.09 (0.80, 1.48) 0.83 (0.59, 1.16) 0.75 (0.53, 1.06) 
Any limb anomaly 10,052 0.94 (0.88, 1.02) 0.96 (0.89, 1.03) 0.90 (0.83, 0.97) 1,063 0.98 (0.80, 1.21) 0.85 (0.68, 1.05) 0.68 (0.54, 0.86) 
Abbreviations: aPR=adjusted prevalence ratio; CI=confidence interval; ppbC= parts per billion concentration; Bolded values are for statistically significant aPRs 
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CHAPTER FIVE: 
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 
 
Summary of Findings 
Specific Aim 1 
A comprehensive series of sensitivity analyses were conducted to evaluate the impact of 
different exposure estimation decisions on the adjusted measures of associations between 
ambient air pollution exposure and birth defects. For each of six decisions – spatial scale, 
spatial limit, temporal scale, temporal limit, data aggregation sequence, and weighting scheme – 
two alternative choices were considered, and maternal exposure to PM2.5 and benzene were 
estimated for each ‘sensitivity case' (unique combination of choices across all decisions). For 
each sensitivity case, aPRs and 95% CIs were estimated from multivariable regression models; 
each measure of association represented the associations between either benzene or PM2.5 and 
one of the birth defects under study. To then evaluate the impact of selecting alternative choices 
for each exposure assessment decision, three metrics were used: 1) the percent difference in 
the aPR point estimates between alternative choices for a specific decision (calculated for each 
sensitivity case pairing); 2) the percent of sensitivity cases in which the aPR 95% CIs for 
alternative choices for a specific decision overlapped (i.e., were not statistically significantly 
different); and 3) the percent of sensitivity cases in which there was agreement in the 
substantive conclusion of the association between exposure (pollutant) and outcome (defect), 
the conclusion being either statistically significantly increased risk, statistically significantly 
decreased risk, or no statistically significant difference in risk. 
102 
For PM2.5, across all exposure-outcome pairs under study, the alternative choices for the 
decision of spatial scale resulted in the largest median percent difference in aPRs (e.g., 
between county and block group) when aggregating all quartiles. This was followed by the 
temporal scale and spatial limit decisions. For benzene, spatial limit resulted in largest median 
percent difference in aPRs, followed by spatial scale and temporal scale. However, for both 
pollutants, when evaluating the agreement in aPRs between alternative choices on the direction 
and significance of the association (i.e., statistically significant increase, decrease, or no risk), 
the decision of spatial limit resulted in the lowest percent agreement (biggest impact). Temporal 
limit had the second lowest percent agreement for PM2.5, whereas spatial scale had the second 
lowest for benzene. In general, the highest percent differences and lowest agreement, 
regardless of the exposure assessment decision, was on measures of association comparing 
quartile 2 (of exposure) to quartile 1; the lowest percent differences and best agreement was 
comparing quartile 4 to quartile 1. This may be explained by the positive skewness of the air 
pollution concentration data (75). Tanner et al. examined the impact of the alternative choices 
for the same exposure assessment decisions considered here on the estimates of maternal 
exposure to PM2.5 and benzene and found that when classifying women into quartiles of 
exposure, varying the choice of decisions resulted in a large percentage of women being 
reclassified into a different quartile  (75). It is possible that women in the fourth quartile of 
exposure, compared to women in other quartiles, are more likely to remain in the same quartile 
throughout most of the sensitivity cases, resulting in only small or no changes in the measures 
of association for the fourth quartile of exposure. 
Finally, the metric assessing the level of overlap in 95% CIs for the measures of 
association was inconsequential, suggesting little impact of any exposure assessment decision, 
and doing little to differentiate between the relative impacts of each decision. That is because, 
for all exposure-outcome pairs, when comparing alternative choices for each decision, there 
was 100% overlapping intervals (i.e., no aPRs were statistically significantly different from each 
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other). A consequential finding was that a principal contributor to observed differences in the 
measures of association across sensitivity cases, regardless of the metric used, was the impact 
of exposure assessment decisions on the analytic sample size. Some decisions relative to 
others resulted in three-fold differences in the sample size alone, and depending on the decision 
being modified, the samples for the alternative choices being compared could be different on 
characteristics important to the primary measures of association being assessed (e.g., rurality or 
urbanicity of the sample being dependent on spatial scale or spatial radius). 
 
Specific Aim 2 
Mothers of singleton infants exposed to higher levels of ambient PM2.5 were more likely 
than mothers with lower exposure levels to give birth to an infant with a musculoskeletal defect. 
In particular, positive associations were observed between PM2.5 and isolated anomalies of the 
skull and face bones, any rib and sternum anomalies, any skull and face anomalies, any spine 
anomaly, and other congenital anomalies of lower limb including pelvic girdle. Higher PM2.5 
exposure was also associated with an increased risk of non-isolated anomalies of skull and face 
bones, any skull and face anomalies, and reduction deformities of the upper limb. However, 
inverse associations were observed for congenital anomalies of abdominal wall and 
omphalocele.  
Exposure to higher levels of benzene was associated with an increased risk of isolated 
congenital hip dislocation and congenital valgus deformities of feet. Inverse associations for a 
number of birth defects were also observed, including isolated and non-isolated anomalies of 
skull and face bones, any skull and face anomalies, other congenital anomalies of upper limb 
including shoulder girdle, and any limb anomaly, isolated any spine anomaly and other 
congenital anomalies of lower limb including pelvic girdle, and non-isolated omphalocele, 
reduction deformities of the upper and lower limbs, and any upper limb anomaly. A type 1 error 
of 1% (as opposed to 5%) was used as an adjustment for the number of statistical tests being 
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performed (186 comparisons; two pollutants, 31 birth defects, three quartiles). Using this rate, 
approximately two measures of association were expected to be statistically significant by 
chance alone. Here, 45 were statistically significant.   
In general, sensitivity analyses attempting to account for build-up of pollutant 
concentrations did not result in substantive differences in point estimates when compared with 
primary analyses based exclusively on concentration measures from the established 
etiologically relevant time windows for each defect. However, changes in statistical significance 
for some aPRs were observed. 
 
Comparing Existing Epidemiological Literature 
 
Specific Aim 1 
The current study is a logical progression of research that follows an investigation by 
Tanner et al., who examined the impact of the alternative choices for the same exposure 
assessment decisions considered in the present study on the actual estimates of maternal 
exposure to PM2.5 and benzene (75). As in the current study, exposure estimates were 
generated for various combinations of choices for each decision, with each unique combination 
referred to as a sensitivity case. The authors then compared the differences in the estimated 
exposure for each mother across sensitivity cases for a given exposure assessment decision. 
To coincide with most research on ambient air pollutants and health outcomes, for each 
sensitivity case, mothers were also grouped into quartiles of exposure and the percent of all the 
mothers whose exposure classification changed by at least one quartile (when comparing the 
choices for a given decision) was calculated. The authors reported that estimates of maternal 
exposure to pollutants during etiologically relevant time windows were most impacted by the 
temporal scale of analysis, with spatial scale being similarly impactful for benzene. The decision 
of spatial limit had the second highest impact on estimates of exposure. Although the absolute 
105 
differences in exposure estimates across sensitivity cases were small, those differences 
translated into a large percentage of women being reclassified into a different quartile. For 
example, when comparing sensitivity cases using the 1–12 week window versus a 3–8 week 
window for the temporal scale of analysis, up to 37% of women changed quartiles of exposure 
for PM2.5, and 27% for benzene. These findings of Tanner et al. suggested that exposure 
assessment decisions matter in the context of classifying women into quartiles for epidemiologic 
association studies, and also raised a logical next question: Do the differences in exposure 
estimates and the resultant reclassification observed when using different choices for decisions 
ultimately impact measures of association in birth defect studies, particularly those in which 
exposure classification is based on percentiles?  
To date, there have been no sensitivity studies that have focused on the impact of 
exposure assessment decisions on the association between ambient air pollution exposure and 
birth defects, although a few have focused on other adverse pregnancy outcomes (191, 199-
202). Together, these studies have examined the impact of a number of different decisions, 
including spatial scale, spatial limit, and interpolation technique, and all studies reported 
differences in the estimated health effect as they varied choices for decisions. However, each 
study focused only on the impact of one decision.   
Some epidemiological studies examining the associations between air pollution and birth 
defects engaged in sensitivity analyses to help quantify the extent to which results differed when 
using alternative choices for decisions. Again, the sensitivity analyses in these studies focus 
only on one decision, specifically different choices for spatial limit or for the defect-specific 
etiologically relevant time window. Marshal et al. used the nearest monitor approach for 
estimating exposure for multiple pollutants (64). The original analysis included mothers having a 
monitor within 40 km of their residential address, whereas the sensitivity analysis restricted to 
mothers with a monitor within 10 km. Differences in point estimates were noticeable across 
most quartiles of exposure and birth defect outcomes. However, only the association between 
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ozone and cleft palate changed statistical significance (statistically significant when restricted to 
the 10 km monitor distance). Hansen et al. also applied the nearest monitor approach to 
estimate exposure to a number of criteria air pollutants, without restriction of the distance 
between the monitor and maternal residence (57). Sensitivity analyses then restricted the each 
study population to mothers with a monitor within 12 km and 6 km from their corresponding 
statistical local area. The authors reported that when they restricted their analysis to mothers 
residing within 6 km of a monitor, they found a statically significantly increased risk in pulmonary 
artery and valve defects with higher exposure to ozone, and an increased in the risk of aortic 
artery and valve defects with higher exposure to SO2. In the absence of distance restriction, an 
inverse, yet not statistically significant association was observed. Dadvand et al. averaged 
concentration measurements from the monitor closest to each mother’s residential address to 
estimate exposure to five criteria air pollutants (53). Exposure to CO and NO was associated 
with an increased risk of pulmonary valve stenosis and tetralogy of Fallot, respectively. 
However, when a sensitivity analysis was performed that limited the study population to mothers 
living within 16 km from a monitor, the associations were no longer statistically significant. 
Comparing the results of these sensitivity analyses to the current study are difficult, as the 
previous studies mentioned above averaged concentration measurements from the closest 
monitor, rather than including measurements from multiple monitors within a spatial distance 
and employing some type of weighting in space (or in space and time).  
 Ritz et al. estimated concentrations of criterial air pollutants during a mother’s first, 
second, and third months of pregnancy, during her second and third trimesters, and during a 
three-month preconceptional period, to evaluate the effect of air pollution on the risk of selected 
birth defects (60). The authors only observed an increased risk of ventricular septal defects 
following exposure to CO during the second month of pregnancy, as well as an increased risk of 
pulmonary artery and valve anomalies and aortic artery and valve defects following exposure to 
ozone during the second month of pregnancy. No associations were observed for other 
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preconceptional or pregnancy periods, however, non-significant inverse associations were 
observed for both pollutant-outcome pairs during the third month of pregnancy. In a study 
conducted in Taiwan, researchers used inverse distance weighting in space to estimate 
concentrations of criteria air pollutants corresponding to the first, second, and third month of 
pregnancy (58). Exposure to ozone during the first and second month of pregnancy was 
associated with an increased risk of cleft lip as well as cleft lip with or without cleft palate. Lastly, 
Strickland et al. estimated exposure to criteria air pollutants during weeks 3-7 of gestation (61). 
Results from linear regression models using temporally weighted and unweighted estimates 
during weeks 3-7 of gestation were compared to results from unweighted estimates during the 
first 63 days of gestation. Differences were observed when comparing risk ratios from models 
using the 3-7 unweighted estimates to those obtained using the first 63 days of gestation. 
Exposure to NO2 during the first 63 days of gestation resulted in an increased risk of atrial septal 
defects and ventricular septal defects. The associations were no longer significant when using 
unweighted estimates during weeks 3-7. Conversely, a significantly increased risk in patent 
ductus arteriosus observed when using unweighted estimates during weeks 3-7 was no longer 
significant when estimates during the first 63 days of gestation were used.  
The results from previous studies are not directly comparable to the findings from this 
study. Sensitivity analyses only focused on two decisions, spatial limit and temporal scale, and 
the alternative choices used varied considerably compared to those used in this study. 
However, most studies did observe differences in the point estimates as well as differences in 
the significance of the measures of association when using alternative choices for various 
exposure assessment decisions. The authors also point out the disparity in sample sizes when 
different choices were used. In the current study, sample size was most sensitive to decisions of 
spatial scale and spatial limit for both pollutants; using a larger spatial scale and larger spatial 
limit increased the ability to estimate exposure for more mothers. Larger sample sizes improve 
statistical power and decrease type II errors for some sensitivity cases relative to others, 
108 
therefore increasing the probability of detecting a statistically significant difference if one truly 
exists. This is supported by the results presented in this study. For benzene, agreement in the 
measures of association was lowest when comparing spatial limits, followed by spatial scale. 
For PM2.5, temporal scale and spatial scale had similar low agreement, followed by spatial scale. 
Although descriptive statistics assessing differences in the distribution of sociodemographic and 
perinatal characteristics were not performed on the samples for each sensitivity case, it is 
possible that due to the differences in sample size, pollutant exposures among certain 
subgroups were not well represented (e.g., rural areas) and therefore may have also contributed 
to differences in the measures of association. Clearly the impact of sample size alone on the 
resultant internal and external validity of a study that is dependent on exposure assessment 
decisions, though not the specific aim of this research, warrants further investigation.  
Again, as reported by Tanner et al., using alternative choices for temporal scale, spatial 
scale, and spatial limit had the greatest impact on exposure estimates (75). In the current study, 
measures of association between exposure to both pollutants and the risk of selected birth 
defects were most sensitive to these decisions. Therefore, variation in exposure estimates for 
each mother may offer some explanation to the differences in the aPRs and significant 
associations observed. Implications of these findings for future research, and for synthesizing 
existing research, are discussed later in this discussion.    
 
Specific Aim 2 
The findings of animal and experimental studies suggest that inhalation exposure to 
benzene and PM2.5 result in an increased risk of birth defects. The greater part of the literature 
on experimental studies presented in Chapter 2 reported increased likelihood of skeletal 
anomalies after exposure to high concentrations of either pollutants. However, few 
epidemiological studies have investigated the association between maternal exposure to 
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ambient benzene or PM2.5 and the risk of musculoskeletal defects in offspring (43, 65, 67, 69-
73). 
Only four population-based epidemiological studies have examined the risk of birth 
defects following maternal exposure to ambient benzene (43, 69, 72, 73), only one of which 
included musculoskeletal defects as an outcome. Vinceti et al. conducted a case-control study 
in a small region of Northern Italy. Cases were identified using both the regional registry of 
congenital anomalies and hospital discharges of residents of the region (69). The authors 
identified 228 birth defect cases (liveborn or aborted) and 228 unaffected live births born from 
1998–2006; only 39 were diagnosed with a musculoskeletal defect. Congenital anomalies were 
grouped into systems, including cardiovascular, nervous system, chromosomal, genitourinary, 
and musculoskeletal, and some specific birth defects were analyzed individually or as part of 
similar anatomic/functional groups (e.g., anomalies of abdominal wall, varus, deformity of foot, 
valgus deformity of foot, limb defects overall, reduction deformities of the limb, polydactyly, 
syndactyly). Maternal exposure to benzene was estimated from vehicular traffic using the 
California Line Source Dispersion Model for 2005 and included as a continuous or categorical 
variable in logistic regression models, with breakpoints placed at the 10th, 50th, and 90th 
percentiles of exposure. No increases in the risk of ‘any birth defect’, birth defect categories, or 
individual birth defects were reported among mothers exposed to higher levels of benzene.  
Studies examining the association between exposure to ambient PM2.5 and 
musculoskeletal defects are more common (than for benzene). Padula et al. conducted two 
case-control studies of residents of San Joaquin Valley California and investigated the risk of 
select musculoskeletal defects (as well as other birth defects), including longitudinal limb 
deficiencies (n=39), transverse limb deficiencies (n=48), and gastroschisis (n=646), following 
maternal exposure to PM2.5 (65, 67). Cases were identified using the California Birth Defects 
Monitoring Program and included live births, stillbirths, and pregnancy terminations, and 
controls were identified from birth hospitals in the San Joaquin Valley area. Inverse distance 
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weighting was used to interpolate concentration measurements from monitoring stations a 
maximum of 50km from the mother’s residence during the first two months of pregnancy. 
Exposure was then classified into quartiles. No measures of association for the musculoskeletal 
defects studied were statistically significant. However, the adjusted odds ratios (aOR) for 
longitudinal limb deficiencies, transverse limb deficiencies, and gastroschisis, and all levels of 
exposure were suggestive of an inverse association (i.e., aOR < 1.0). In the current study, non-
significant inverse associations were also observed for isolated for upper, lower, and any limb 
reduction for mothers in the fourth quartile of exposure, and for reduction deformities of the 
lower limb for mothers in the third quartile.   
Vinikoor-Imler et al. investigated the association between maternal exposure to PM2.5 
and a number of birth defects, including reduction deformities of the upper (n=86) and lower 
(n=39) limbs, gastroschisis (n=90), and omphalocele (n=31), all of which were included in the 
present study (70). Live born cases from 2003-2005 were identified using the North Carolina 
Birth Defects Monitoring Program, and controls included infants without birth defects or infants 
without the birth defect studied (i.e., some controls had other birth defects). Estimates of PM2.5 
were predicted to 12x12 km grid cells for the entire state of North Carolina using hierarchical 
Bayesian modeling that combines data from the US EPA Community Multi-Scale Air Quality 
(CMAQ) model with data from monitoring stations. The mother’s residential address was 
mapped to the corresponding grid cell and estimates were averaged from weeks 3-8 of 
gestation. A one unit increase in the interquartile range of PM2.5 (i.e., higher maternal exposure 
levels) resulted in an increased relative risk of 1.5 for reduction deformities of the lower limb, 
although not statistically significant (95% CI: 0.98, 2.58).     
A second study performed by Vinikoor-Imler et al. used a similar methodological 
approach (to that described above) using data from the Texas Birth Defects Registry to identify 
birth defect cases (71). Live born cases from 2002-2006 included infants with a number of 
selected birth defects, including longitudinal limb deficiencies (n=261), transverse limb 
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deficiencies (n=393), gastroschisis (n=652), and omphalocele (n=179). PM2.5 estimates 
obtained from the CMAQ model were averaged from weeks 1-12 of gestation for each women. 
The authors observed inverse relationships with a one unit increase in the IQR of PM2.5 for all 
musculoskeletal birth defects examined, however, no measures of association were statistically 
significant. 
Schembari et al. performed a case control study evaluating the association between 
several birth defects and PM2.5 in Barcelona, Spain (68)(68)(68)(68)(68)(68)(68)(67)(66). 
Controls included a sample of live births from hospitals in Barcelona and cases were live births, 
still births, and terminations from 1994–2006, identified by the Barcelona congenital anomalies 
register. Two subgroups of musculoskeletal birth defects were examined; abdominal wall (n=77) 
and limb reduction defects (n=417). The authors used land use regression models to obtain 
daily PM2.5 estimates, and daily estimates were averaged across weeks 3 to 8 of gestation to 
the mother’s residential address. IQR increases in PM2.5 were associated with increased risk of 
“any” abdominal wall defects (OR: 1.33, 95% CI: 1.00–1.76). 
Chapter 2 provides a detailed discussion on the limitations and possible reasons for 
inconsistencies across the studies reported here. In summary, these inconsistencies may be a 
result of differences in study design, case ascertainment methods and sources (with 
corresponding variability in completeness and accuracy), statistical analysis approaches, 
techniques used for estimating exposure, and classification of exposure. For the most part, 
these studies are plagued by a small sample size, leaving them underpowered to detect 
associations between air pollutants and individual musculoskeletal birth defects. Because of 
these small sample sizes, most studies combined individual, and perhaps etiologically different, 
musculoskeletal malformations into one or more categories to increase statistical power. 
Furthermore, small sample sizes precluded studies from classifying birth defects as isolated vs. 
non-isolated. In general, these defect ‘lumping’ approaches may not be appropriate, as 
malformations even within the same organ system and those that are isolated compared to non-
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isolated may be etiologically different and have differences in susceptibility to environmental 
exposures (51, 170, 171). 
 
Unique Contribution and Implication of Findings 
The findings from this study significantly contribute to the understanding of the impact of 
different exposure assessment decisions on the epidemiological associations between maternal 
ambient air pollution exposures and birth defects in offspring. Specifically, this study has 
practical implications as it examines commonly used decisions in epidemiological studies, 
including spatial and temporal scales and data limits, data aggregation sequence, and weighting 
schemes. The investigation yields relevant information for existing and future research. Second, 
this study adds to the growing literature examining the association between ambient air pollution 
exposure and the risk of birth defects. More importantly, it investigates the relationship between 
PM2.5 and benzene and musculoskeletal defects, two common exposures and the second most 
common group of birth defects, all of which have been understudied. Furthermore, because this 
study leverages one of the largest, population-based birth defects surveillance programs in the 
United States and was conducted over a 14-year period, the risk of a wide range of 
musculoskeletal defects was assessed.   
 Over the past decade, there has been an increase in research studies examining the 
association between air pollution and birth defects. The results have been inconsistent, with 
some studies reporting that higher levels of exposure increase the risk of birth defects, whereas 
others report no risk or even a decrease in risk. As stated previously, a number of factors have 
been posited as reasons for the variation in results, however, few studies have actually 
evaluated the impact of these factors, none of them over the entire scope of relevant decisions. 
The findings from this study suggest that using different choices for exposure assessment 
decisions does influence the measures of association generated to represent the associations 
between maternal exposure to air pollutants and birth defects in offspring. Such data help to 
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explain, and even quantify some of the inconsistencies observed across disparate studies of 
ambient air pollution and birth defects. The results from this study also highlight the importance 
of making appropriate choices for decisions in exposure estimation, specifically for decisions of 
temporal scale, spatial scale, and spatial limit. Tanner et al. have provided detailed 
recommendations for researchers to consider when estimating maternal exposure to air 
pollutants when using central-site monitors (75). In the absence of studies examining the 
behavior of pollutants in the body and the effects of concentration build-up over time, one 
recommendation is choosing an etiologically relevant time window that coincides with the 
specific period of organ formation for the birth defect studied, as opposed to using one temporal 
scale for all birth defects, a common approach in epidemiological studies. Second, as pregnant 
women are not likely to remain at their residence during the fetus’ window of vulnerability, 
obtaining more detailed information on the mother’s mobility or using a spatial scale that better 
represents day-to-day movements of the mother during pregnancy is suggested Since the 
impact of choices for spatial limit on measures of association was substantial for both pollutants, 
researchers must consider the physical properties, emission sources, formation, and 
atmospheric lifetime of each pollutant. When estimating air pollution exposure from central-site 
monitors, it is important to find a balance between whether concentration data from far away 
provide an accurate representation of exposure at the spatial unit of analysis, and having a 
large enough sample size that allows enough power to detect a small effect. As it pertains to 
future studies, the results from this sensitivity analysis should be used to increase awareness of 
and discourse on the need for better approaches to estimating exposure using routinely-
available air monitoring data. However, the results are also valuable to those who wish to 
compile the existing evidence base, identify gaps in understanding, and provide a defensible 
estimation of associations between air pollutants and birth defects. Specifically, these findings 
can be used to explain, at least in part, the degree to which studies may differ depending on the 
exposure assessment decisions that have been made.  
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  The findings emerging from Aim 2 relating to women exposed to higher levels of PM2.5 
and benzene are a significant contribution to public health practice. The majority of 
epidemiological studies on ambient air pollution and birth defects have focused on the effects of 
criteria air pollutants during pregnancy, with only a few exploring the impact of PM2.5 and 
hazardous air pollutants. Furthermore, studies with musculoskeletal defects as the outcome of 
interest are scarce, despite their being the second most prevalent group of birth defects, and 
their collective impact on potentially long-term physical disability. In contrast to previous studies, 
exposure to PM2.5 and benzene significantly increased the risk of several musculoskeletal 
defects. This is of great concern, since nearly every individual is exposed to ambient air 
pollutants, even if just at low levels. Furthermore, avoiding air pollution exposure during pre-
pregnancy as well as the first few weeks of pregnancy, the most sensitive time period for a 
developing fetus, may be difficult since the expecting mother may not realize she is pregnant or 
planning to become pregnant. This is exacerbated by the fact that over half of all pregnancies in 
the United States are unplanned, and so, the ‘expectant’ mother may not at all be ‘expecting’. 
Furthermore, these results are even more dire since they come at a time when federal policies 
aimed at reducing and regulating air pollution emissions have been highly criticized under the 
new administration.     
 
Future research 
From an etiologic perspective, despite the evidence provided in this study and other 
studies examining the association between air pollution and birth defects, more experimental 
and toxicological studies are needed to further understand the mechanisms by which PM2.5 and 
benzene may cause birth defects. This includes studies examining the effects of pollutant 
concentration build-up in the body over time as well as studies to evaluate the behavior of 
pollutants in the body. Larger, prospective epidemiological studies are needed that use more 
precise methods of determining air pollution exposure during etiologically relevant time 
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windows, collect an abundance of data on all suspected confounders, include stillbirths with 
birth defects, and use databases in which birth defect cases have been confirmed by medical 
record review. From a methodological perspective, more studies assessing the impact of 
different exposure estimation decisions on estimated air pollution exposures and on the 
association with adverse pregnancy outcomes are warranted due to the lack of consistency 
across epidemiological studies. Also, the various downstream, intermediate effects of exposure 
assessment decisions – such as sample size reductions, differences in sociodemographic and 
perinatal characteristics of analytic samples, difference in exposure distributions – should be 
deconstructed to further elucidate specific impediments to internal and external validity, not just 
in estimated measures of association. 
 
Limitations 
Specific Aim 1 
 Differences in analytic samples across sensitivity cases 
A few limitations should be considered when interpreting the results from this 
comprehensive series of sensitivity analyses. As stated above, Tanner et al. investigated the 
sensitivity of maternal exposure estimates of benzene and PM2.5 to the exposure assessment 
decisions used here. Exposure concentrations for each mother were calculated and analyses 
were conducted using births for which an exposure estimate could be generated for all 
sensitivity cases. This assured that differences in exposure estimates observed were most likely 
due to the choice of decision, not to differences in the resultant samples. In this study, however, 
calculations of measures of associations were not restricted to births for which an exposure 
estimate could be generated for all sensitivity cases, but rather each sensitivity case was 
treated as its own study. Although some of the differences observed in the measures of 
association were likely impacted by differences in the estimated exposure concentrations for 
each sensitivity case, differences in sample size, population characteristics, and covariates 
116 
remaining in the final model were likely to be as important. Determination of the relative impact 
of each of these factors was beyond the scope of this study. Also, we feel that the approach 
used in this study is most valuable to researchers since, in practice, exposure assessment 
decisions affect not only the pollutant exposure estimate, but also the sample size, assessment 
and inclusion of potential confounders in models, and the statistical model used (although in this 
study, the statistical model was not affected; data not shown).  
 
 Generalizability of findings 
The impact of alternative choices for a number of decisions in air pollution exposure 
estimation were examined in this study. For each decision, multiple choices exist and 
researchers must select those that are most appropriate based on the specific exposure(s) and 
outcome(s) of interest. In this study, only two choices for each decision for two pollutants were 
compared, as it is not feasible to examine the complete array of choices for each decision. 
Therefore, the results presented here (for Aim 1) may not be generalizable to other pollutants, 
other choices for these decisions, or other decisions. Nevertheless, the choices for this study 
were selected because they were commonly used in studies examining the extent to which 
health outcomes, particularly the risk of birth defects in offspring, are associated with differential 
maternal exposure to air pollutants. 
Among epidemiologic studies examining the association between air pollution and birth 
defects, the most common strategy employed is to categorize exposure into quartiles, hence our 
decision to do so in this study. When using quartiles, results may be more interpretable, as 
exposure can be thought of as being in a range from low-to-high and the risk among exposure 
groups. It is balance between a manageable number of exposure groups and the ability to 
meaningfully distinguish between varying levels of exposure. However, some epidemiologic 
studies treat air pollution estimates as a continuous variable in their analyses. There are 
assumptions, as well as advantages and disadvantages to each approach, and results may vary 
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depending on how the exposure is classified. Therefore, it is unknown the degree to which the 
differences observed in the measures of association when using alternative choices for 
exposure assessment decisions would be similar if exposure were introduced as a continuous 
variable (vs. a quartile-based variable) in the statistical models. Adding the scale of exposure 
measurement as another factor in the sensitivity analysis not only adds complexity to the 
number of possible strategies, but also steers away from exposure assessment decisions and 
towards statistical and analytic decisions, which was not the intent of this study.      
 
Specific Aim 2 
Exposure misclassification 
Estimating each mother’s air pollution exposure using their residential address at the 
time of delivery may introduce a degree of misclassification of exposure. The etiologically-
relevant time windows established for this study were during first trimester of pregnancy. It is 
possible that a proportion of women in this study may have moved prior to delivery and 
therefore the estimate of exposure may not accurately reflect a mother’s true exposure during 
the window of vulnerability. In a study examining residential mobility during pregnancy and its 
effect on air pollution exposure estimates, Chen et al. reported a mobility rate of approximately 
16% in the study population, which included a sample of birth defect cases from the New York 
State Congenital Malformations Registry and unaffected live births chosen from hospitals in the 
same geographic locations as cases (203). On average, pregnant women moved a distance of 
10.4 miles. The authors did report a small difference in mobility among cases (17%) compared 
with controls (14%), but the difference was not statistically significant. Furthermore, for both 
cases and controls, the authors noted high agreement between exposures calculated based on 
maternal address at different intervals of gestational age and exposure calculated using 
maternal address at birth. A similar study performed in Texas reported a higher rate of mobility 
between conception and delivery among the study population (20%), with slight differences 
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between spina bifida cases (30%) compared with unaffected mothers (24%) (186). The median 
distance moved for cases was lower compared with controls, 3.5 vs. 3.7 miles respectively. 
However, these differences were not statistically significant. The authors also reported high 
agreement between quartiles of exposure for cases and controls that were calculated based on 
maternal address at conception and at birth. Therefore, assuming the population in this study 
had similarly small and non-differential misclassification of exposure due to mobility, the impact 
on the results is expected to be marginal, most likely resulting in a small conservative bias 
towards the null.   
 
Use of Administrative Data 
The limitations discussed below are due to the reliance on several administrative 
datasets, including birth certificate records, infant death records, and hospital discharge data, 
used to identify infants with birth defects, as well as the imperfect data linkage protocols 
implemented to create the FBDR. Despite being commonly used in large, longitudinal cohort 
studies, these data were neither collected nor prepared for research purposes. The limitations 
apply to both study aims. 
 
Misclassification of Birth Defects 
 The use of diagnosis codes from hospital discharge data to define birth defects may lead 
to underascertainment of cases as well as misclassification of the condition. The accuracy of 
ICD-9-CM and ICD-10 codes depends on how well a physician diagnoses and documents the 
birth defect in the infant’s medical record, and how a medical coder interprets and translates the 
diagnosis to a code, ultimately entering it into the hospitals database (204). An error during this 
process would result in an inaccurate classification of the infant’s condition. Salemi et al. 
evaluated the accuracy of the FBDR in identifying major birth defects by linking data from the 
passive registry to information collected during the review of medical records during a statewide 
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case confirmation project (169). The authors reported an overall accuracy of 93% for the birth 
defects included in that particular study. However, the results varied by condition. For example, 
gastroschisis, a birth defect easily diagnosed at birth, had an accuracy of 96%. In contrast, the 
FBDR’s accuracy in identifying infants with reduction deformities of the lower limb was 
significantly lower (54%). Although the degree of misclassification may be high for some 
conditions, it is unlikely it would be significantly different across exposure levels, meaning that 
any resultant bias is most likely to be towards the null. In the case of reduction deformities of the 
lower limb, many of the infants identified by the FBDR actually had other forms of lower limb 
deformities (e.g., clubfoot, shortened limbs). Therefore, a combined birth defect group 
consisting of any lower limb anomaly was included in the current study since it is less likely to 
be impacted by incompleteness or inaccuracies. In fact, all birth defects of a similar body part 
were grouped and analyzed as a single outcome (e.g., any rib and sternum anomalies, any skull 
and face anomalies, any spine anomaly). 
 Misclassification of birth defects may also result from the inability to link some hospital 
discharge data to birth certificates. In order to identify cases, the FBDR relies on the availability 
and accuracy of a number of variables, including the maternal social security number and birth 
dates, which are used to link records across source datasets. In the inpatient hospital discharge 
data, approximately 15% of infant records are missing the maternal social security number, 
making it difficult to link these records to an infant birth certificate (205). Furthermore, mothers 
of infant’s with unlinked records are more likely to be of Hispanic race, born outside of the US, 
and have a low education, as well as infants that died (205). This population, in general, is at a 
higher risk of birth defects. If an infant has an inpatient record with an ICD-9-CM code indicative 
of a birth defect and this record is not linked to their corresponding birth certificate, the infant 
would be incorrectly classified as a non-case (assuming they have no other linked records with 
birth defect diagnoses). If the population of unlinked records, as described above, are exposed 
to higher levels of pollutants, have an increased risk of birth defects, and an association 
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between the pollutants and birth defects truly exists, an underestimate in the association or 
inverse association may be observed. Furthermore, infants of Hispanic and foreign-born 
mothers may be underrepresented in this study, impacting the external validity of the study.    
 
Inaccessibility of Known and Unknown Confounding Factors 
All maternal and infant sociodemographic and perinatal characteristics were obtained 
from the Florida Bureau of Vital Statistics birth certificate. A number of factors were included in 
multivariable models in order to control for confounding. However, since these data were not 
collected for the purposes of this study, several known factors were not available in the infant’s 
birth certificate. Known factors not available include maternal obesity (24-26) (only available 
prior to 2004), maternal fever/influenza (28, 29), dietary habits (32), medications (4), and 
exposure to pesticides (33, 34). Although some factors, such as maternal conditions, are 
captured in hospital discharge data, the FBDR does not include maternal discharges in the 
linkage strategy. Furthermore, the secondary data used in this study are missing important 
information necessary to accurately determine exposure during the relevant time window, 
including time spent outdoors, travel behaviors, job related exposure, and indoor exposures. 
The inability to control for these factors, as well as unknown factors, may have led to 
unmeasured confounding, although the direction of bias is unknown. Furthermore, 
misclassification and broad classification groups could results in additional biases, but whose 
impact is unknown.   
 
Exclusion of Spontaneous Abortions or Elective Terminations 
  In the US, the CDC estimate that over 1 million fetal deaths occur each year, with the 
majority of them to fetus under 20 weeks of gestation (206). However, fetal deaths are generally 
reported at 20 weeks of gestation or more. Using data from reports filed by all 50 states for 
2013, the CDC estimated the rate of fetal deaths (20 weeks of gestation or more) at 6 per 1,000 
121 
live birth and fetal deaths, or 1 in 167 pregnancies (206). Research studies have reported 
approximately 10-18% of fetal deaths at 20 weeks gestation or later are caused by congenital 
anomalies, and this rate varied by race/ethnicity (9, 11). Furthermore, a recent study in 
Southern Australia reported that 20% of birth defects in the South Australian Birth Defects 
Register were from fetal deaths/terminations; 24% of musculoskeletal defects were from fetal 
deaths/terminations (207).  
These data on spontaneous and elective terminations are relevant because, to be 
considered a case in the FBDR, the infant must be born alive to a Florida-resident mother and 
the birth defect must be diagnosed within the first year of life; fetal deaths and elective 
terminations are excluded from the case definition. Therefore, by not including fetal deaths in 
the FBDR case definition, cases of birth defects are missed, underestimating the prevalence of 
birth defects. Although some of the associations observed here may be due to chance, some of 
the inverse associations may be explained by underreporting of birth defects, particularly if an 
association between benzene and PM2.5 and musculoskeletal defects exists and the pollutants 
affect the survival of the fetus (208). This would result in a disproportionate loss in exposed 
cases. An underestimation in the risk of musculoskeletal defects following exposure to benzene 
and PM2.5, or an inverse association, would be observed depending on the extent of the 
disproportionate loss. Two occupational studies examined the association between benzene 
and the risk of spontaneous abortion (209, 210). Both studies found an increased risk of 
spontaneous abortion among women exposed to benzene at work compared with unexposed 
controls. Furthermore, the increased risk of spontaneous abortions and smoking, the biggest 
source of benzene exposure, has been well documented (211-214). More recently, studies 
examining the risk of spontaneous abortions after exposure to air pollution have focused on 
criteria air pollutants. Higher levels of PM10, ozone, SO2, total suspended particulate, and high 
traffic volume were reported to be associated with spontaneous abortions (215-218). 
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Strengths of the study 
Extensiveness of the sensitivity analyses 
As stated above, several epidemiological studies examining the association between air 
pollution and birth defects have incorporated sensitivity analyses into the study design. 
However, most have restricted the focus of the analyses to the impact of alternative temporal 
scales or spatial limits on the measures of association. Although both are important decisions to 
consider when estimating exposure, it is as equally important to understand the impact of the 
other decisions that must be made, and that have been considered in this study (i.e., spatial 
scale, temporal limit, aggregation sequence, and weighing scheme) on measures of 
association. All of these decisions are commonly used in epidemiological studies. This is the 
first study to assess the impact of alternative choices for a wide range of air pollution exposure 
assessment decisions on the risk of birth defects.  
 
Exposure estimation methodology 
 There are numerous approaches to estimating exposure to air pollution, all of which 
have advantages and disadvantages. A common approach that is used in many birth defect 
studies is to interpolate data from monitoring stations using inverse distance weighting (in 
space), in which measurements closer to the spatial scale are weighted greater than those 
farther away, typically up to a predefined spatial limit (58, 63, 65-67, 181, 184). The inverse 
distance weighting (in space) approach used in most studies does not adequately consider the 
temporal influence of exposures, incorporating measurements obtained outside of the 
etiologically relevant time window. Measurements outside the window may still influence the 
health outcome, although perhaps to a lesser degree, and should therefore be included when 
estimating exposure. Only one other study examining the association between air pollution and 
birth defects used inverse distance weighting in both space and time to interpolate 
concentration measurements from monitoring stations (43).  
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 The block group corresponding to the mother’s address at delivery was used as the 
spatial scale of analysis for investigating the relationship between PM2.5 and benzene and the 
risk of musculoskeletal defects. Using block group as the spatial scale allows for the ability to 
account for variation in exposure that may occur as a result of a mother’s mobility during 
pregnancy and/or etiologically relevant time window, which is not possible when using the 
residential address as the spatial scale, as well as capture spatial differences in exposure not 
captured by larger scales such as county of residence (43, 185, 186). It may also help control 
for confounding factors that are unknown or were not collected in the FBDR, by grouping 
together women with similar factors that may be associated with the exposure and the selected 
birth defects (43, 197, 198).  
 Previous studies examining the risk of musculoskeletal birth defects after exposure to air 
pollution have applied the same temporal scale across all birth defects, not accounting for 
differences in the windows of vulnerability that are specific to organ development (e.g., 
abdominal wall, limbs, skeletal system). Therefore, in this study, defect-specific etiologically 
relevant time windows were used for birth defects within the musculoskeletal body system. 
Furthermore, a sensitivity analysis was conducted using time windows that begin during the first 
week of gestation to account for whether pollutant concentration build-up of that occurs shortly 
before the beginning of the etiologically relevant time window may influence the subsequent risk 
of musculoskeletal defects in offspring. 
 
Large and ethnically diverse sample  
The FBDR is one of the largest birth defects surveillance programs in the US, capturing 
data from over 3 million live births from 2000 – 2013. Florida is ranked fourth in the number of 
birth per year in the US, and has one of the most ethnically diverse populations, with 22% of live 
births occurring among non-Hispanic black and 29% to Hispanic mothers, making the results 
from this study essentially generalizable to the US birth population (219). This study is the 
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largest to date to assess the impact of exposure assessment decisions on measures of 
association for the risk of birth defects, as well as examining the association between PM2.5 and 
benzene and the risk of musculoskeletal birth defects. The large sample size allowed for the 
investigation of a wide range of musculoskeletal defects. Furthermore, the large sample size 
allowed for the control of a number of confounding factors during statistical modeling, as well as 
the power to detect statistically significant differences of smaller effect sizes.    
 
Conclusion 
This study leveraged 14 years of data from a large, statewide population-based birth 
defects surveillance registry from a multiethnic state. The findings presented here indicate that 
measures of association between maternal pollutant exposures (PM2.5 and benzene) and 
selected birth defect outcomes in offspring are sensitive to exposure assessment decisions, with 
some decisions more impactful than others. The findings can be used, not only to explain the 
lack of consistency in results across existing epidemiological studies, but to guide decision-
making in future studies. When deciding on an exposure estimation approach, it is important for 
researchers to understand the impact of their decisions of temporal and spatial scales, temporal 
and spatial data limits, aggregating sequences, and weighing schemes on sample size and 
statistical power, characteristics of the study population, downstream analytic decisions, and 
ultimately on reported associations between air pollutants and adverse pregnancy outcomes. 
This study also adds to the growing body of epidemiological studies suggesting an 
association between air pollution and birth defects. However, it is one of the few to assess the 
risk of overall and specific musculoskeletal defects following ambient exposure to PM2.5 and 
benzene. Higher concentration of PM2.5 and benzene were associated with an increased risk of 
a number of musculoskeletal birth defects. In the current political climate, it is important that 
researchers continue to provide evidence of the detrimental health effects of air pollution in 
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order to circumvent change in current policies established to regulate and reduce pollution 
emissions.          
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Appendix A. Detailed Methods for Estimating Maternal Exposure Ambient Air Pollution: Direct 
Method  
Direct Method 
 
Single
Maternal-Infant Dyad
Etiologically relevant time window (e.g., weeks 3-8)
M1 M1 M1 M1 M1 M1 M1 M1 M1 M1 M1 M1
M2 M2 M2 M2 M2 M2 M2 M2 M2
M3 M3 M3 M3 M3 M3 M3 M3 M3 M3 M3
M4 M4 M4 M4 M4 M4 M4 M4 M4 M4 M4 M4
M5 M5 M5 M5 M5 M5 M5 M5 M5
Final exposure assigned using 
inverse spatio-temporal weighting 
(or other technique)
Cylinder represents the county/block group/address of residence
M1-M5 represent 
measurements from 
monitors within a 
predetermined spatial 
radius of the county/
block group/address of 
residence (e.g., 200 km)
M1
M4
M5
M1
M3
M4
-Time radius +Time radius
 
Steps in exposure calculation 
1. Determine the temporal scale (i.e., etiologically relevant time window [ERTW]), and 
calculate the temporal boundaries of this window for each mother: 
a. Subtract the estimated gestational age in weeks from the infant’s date of birth to 
get the estimated date of conception (EDC) 
b. Using the EDC and the desired temporal scale (e.g., 3-8 weeks), define the 
beginning/end of the ERTW  
2. Identify all monitors within the spatial radius (e.g., 50km) of each spatial scale unit 
(e.g., each county, block group [BG]) 
a. If county is the spatial scale, use distance from the population centroid of the 
county of maternal residence address  
b. If BG is the spatial scale, use distance from the geographic centroid of the BG for 
the maternal residence address  
3. For all of the monitors within the spatial radius defined in step #2, include all averaged 
daily concentration measures recorded within the temporal scale unit for each mother 
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defined in step #1, plus or minus a specified temporal radius (e.g., +/- 7 days) outside 
the window.  
4. Calculate the squared, non-dimensional spatial component of the spatio-temporal 
distance (S2) for each mother-monitor dyad.  
a. For each daily concentration measure included from step #3, collect the distance 
(in km), from the monitor to the spatial scale “reference point” described in steps 
#2a-b). 
i. For concentration measures taken at monitors within the spatial scale 
unit for each mother (e.g., the county of the mother's residence), the 
distance used will NOT be the distance from monitor to the “reference 
point”. Instead, a distance equal to the radius (in km) of a circle with 
equivalent area as the spatial scale unit for that mother is used. This 
results in equal weighting of all data within the spatial scale unit. 
b. S2 is then calculated as: (spatial distance in km / spatial radius in km)2 [e.g., 
(40/50)2] 
5. Determine the squared, non-dimensional temporal component of the spatio-temporal 
distance (T2) for each mother-monitor dyad.  
a. For concentration measures taken on a date outside the temporal scale unit 
(ERTW) for each mother, but within the temporal radius, the temporal distance 
is calculated as:  
i. For a date before the beginning of the ERTW: (distance in days between 
the date the measure was taken and the beginning date of the ERTW 
ii. For a date after the end of the ERTW: (distance in days between the date 
the measure was taken and the end date of the ERTW 
b. For concentration measures taken on a date within the temporal scale unit 
(ERTW) for the each mother, the temporal distance is set equal to 0.5 days. Use 
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of an equal value will result in no temporal downweighting for data within the 
scale unit. The value 0.5 was selected to represent a temporal distance that was 
less than the smallest allowable for a measure outside the ERTW (1 day), but not 
so small that the corresponding temporal component of the spatio-temporal 
distance is excessively small (which would result in an extremely large weight for 
that measure). 
c. T2 is then calculated as: (temporal distance in days / temporal limit in days)2 [e.g., 
(5/7)2] 
i. For a date within the temporal scale unit (ERTW) for each mother, T2 is 
instead calculated as: (0.5 days / temporal radius in days)2 [e.g., (0.5/7)2].  
6. Calculate the weight for each daily concentration measure included from step #3 
a. If inverse distance weighting in space alone is desired (with no explicit temporal 
component to the weight), the spatial distance is D and the unnormalized weight 
is calculated as: 1 / D2 
b. If inverse distance weighting in space and time is desired, the spatio-temporal 
distance is     sqrt(S2 + T2) and the unnormalized weight is calculated as: 1 / (S2 
+ T2)  
7. Normalize the weight for each daily concentration measure included from step #3 by 
dividing each weight by the sum of all weights being used in the exposure calculation for 
that mother. 
8. Multiply the daily concentration value by the normalized weight 
9. Sum the values calculated in step #8 across all included observations to determine the 
final exposure. This is the weighted-average exposure concentration.  
Note: Either raw or log-transformed concentration values may be used in this entire process. 
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Appendix B. Detailed Methods for Estimating Maternal Exposure Ambient Air Pollution: Two-
Step Method  
Two-step Method 
 
M1
M2
M3
M5
M1
M2
M3
M4
M5
Week of interestLast week (week – 1) Next week (week + 1)
M4
M1
M2
M3
M4
M5
time
Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
Single
Maternal-Infant Dyad
Final exposure assigned using mean, 
median, or max of these measurements
Red circles represent weekly calculated measures for the county/block group of residence
STEP 1
STEP 2
 
 
Step 1: concentration estimation for each calendar week (Sunday through Saturday) in the 
study period.  
The following is performed for EACH unique value for the selected spatial scale (e.g., county, 
block group (BG), or street-level address). To simplify the description, the example below 
describes the process for one of these values. 
1. Determine all monitors within the spatial radius (e.g., 50km) of the specific spatial 
scale unit (e.g., county, block group [BG]) 
a. If county is the spatial scale, use distance from the population centroid 
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b. If BG is the spatial scale, use distance from the geographic centroid 
2. Specify a “week number” for each calendar week in the entire study period of interest 
(e.g., 1999-2013). This is simply to give each week a unique identifier. FOR EACH 
WEEK, calculate the temporal boundaries of its window (Sunday through Saturday). 
3. FOR EACH WEEK, for all of the monitors within the spatial radius defined in step #1, 
include all averaged daily concentration measures recorded within the temporal 
boundaries defined in step #2, plus or minus a specified temporal radius (e.g., +/- 7 
days).  
4. Calculate the squared, non-dimensionalized spatial component of the spatio-temporal 
distance (S2).  
a. For each daily concentration measure included from step #3, determine the 
distance (in km) from the monitor to the spatial scale unit (using the “reference 
point” described in steps #1a-b). 
i. For concentration measures taken at monitors within the spatial scale 
(e.g., county, BG), the distance used will NOT be the distance from 
monitor to the “reference point”. Instead, the radius (in km) of the spatial 
scale will be used. 
b. S2 is then calculated as: (spatial distance in km / spatial radius in km)2 [e.g., 
(40/50)2] 
i. When inverse-distance weighting is used, that is when there is no desired 
temporal component of the weight, there is no need to non-
dimensionalize this spatial component. Therefore, D2 is also calculated 
as: (spatial distance in km)2 [e.g., 402] 
5. Determine the squared, non-dimensionalized temporal component of the spatio-temporal 
distance (T2).  
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a. For concentration measures taken on a date within the temporal boundaries 
defined in step #2 FOR A GIVEN WEEK, the temporal distance is set at 0.5 
days. This will result in no temporal downweighting. The value 0.5 was selected 
to represent a temporal distance that was less than the smallest allowable for a 
measure outside the temporal boundaries (1 day), but not so small that the 
corresponding temporal component of the spatio-temporal distance is 
excessively small (which would result in an extremely large weight for that 
measure). 
b. For concentration measures taken on a date outside the temporal boundaries 
defined in step #2 FOR A GIVEN WEEK, but within the temporal radius, the 
temporal distance is calculated as:  
ii. For a date before the beginning of the temporal boundary: (distance in 
days between the date the measure was taken and the beginning date of 
the temporal boundary 
iii. For a date after the end of the temporal boundary: (distance in days 
between the date the measure was taken and the end date of the 
temporal boundary 
c. T2 is then calculated as: (temporal distance in days / temporal radius in days)2 
[e.g., (5/7)2] 
6. FOR EACH WEEK, calculate the weight for each daily concentration measure included 
from step #3 
a. If inverse distance weighting in space alone is desired, the distance is D and the 
weight is calculated as: 1 / D2 
b. If inverse distance weighting in space and time is desired, the distance is sqrt(S2 
+ T2) and the IDST weight is calculated as: 1 / (S2 + T2)  
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7. Normalize the weight for each daily concentration measure included from step #3 by 
dividing each weight by the sum of all weights being used in the exposure calculation 
FOR THE WEEK OF INTEREST 
8. Multiply the daily concentration value by the normalized weight 
9. Sum the values calculated in step #8 across all included observations to determine the 
final exposure FOR THE WEEK OF INTEREST. This is the “weighted concentration”.  
Note: Either raw or log-transformed concentration values may be used in this entire process. 
 
Step 2: Using the weekly concentration estimates for each unique unit of the spatial scale, 
calculate the exposure estimate for each birth record   
10. Determine the temporal scale (aka, etiologically relevant time window [ERTW]) for each 
mother, and calculate the temporal boundaries of this window (in calendar weeks): 
a. Subtract the estimated gestational age in weeks from the infant’s date of birth to 
get the estimated date of conception (EDC). Determine the calendar week in 
which the EDC fell (e.g., week #100). 
b. Using the calendar week of the EDC and the desired temporal scale (e.g., 3-8 
weeks), define the beginning/end of the ERTW (in calendar weeks) 
a. If the weekday of the EDC was Sun-Tuesday, calculate the ERTW in 
calendar weeks as:  
OPEN: (week pregnancy began + beginning of ERTW – 1). For example 
(100 + 3 – 1) = 102. 
CLOSE: (week pregnancy began + end of ERTW – 1). For example (100 
+ 8 – 1) = 107. 
WINDOW: weeks 102 through 107 
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b. If the weekday of the EDC was Thursday-Saturday, calculate the ERTW 
in calendar weeks as:  
OPEN: (week pregnancy began + beginning of ERTW). For example (100 
+ 3) = 103. 
CLOSE: (week pregnancy began + end of ERTW). For example (100 + 8) 
= 108. 
WINDOW: weeks 103 through 108 
c. If the weekday of the EDC was Wednesday, a random process was 
introduced to calculate the ERTW in calendar weeks based on either step 
10a or 10b:  
d. The variation in calculation method was selected to use weekly exposure 
estimates determined in “Step 1” that best reflected the ERTW (in other 
words, included the most days within the ERTW).  
11. Take the mean of the weighted-average concentrations calculated in step #9 for all of 
the calendar weeks that fell within the ERTW boundaries determined in step #10. Of 
course, the exposure estimates selected correspond to the value for the selected spatial 
scale unit that corresponds with the maternal residential address at the time of delivery. 
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Appendix C: Regression Models 
 
 Poisson regression, commonly used in birth defects research, is used to model the probability 
of rare events: 
 
Pr(𝑌 = 𝑦|𝑢) =
𝑢𝑦
𝑦!
 𝑒−𝑢            (1)                
 
where 𝑢 is the mean prevalence rate of a specific birth defect for a given unit of exposure at a 
specific time period and is estimated as:  
 
𝑢𝑖 = exp (𝐵1𝑋1 + 𝐵2𝑋2 + 𝐵3𝑋3 + ⋯ + 𝐵𝑛𝑋𝑛          (2) 
 
Poisson regression assumes the number of birth defect cases follow a Poisson distribution and 
the mean of the outcome equals the variance. When the distribution of the outcome variable is 
over-dispersed (i.e., variance is greater than the mean), it is more appropriate to use a negative 
log binomial regression model, depicted as: 
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where  a represents the extent of over-dispersion 
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Appendix D. Supplementary Tables: Evaluating the impact of exposure estimation decisions on 
measures of association
Table 1. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 5.61 4.76 6.06 
County 7 200 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 9.30 0.30 9.05 
County 7 200 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 3.67 12.29 11.31 
County 7 200 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 2.64 13.53 4.98 
County 7 0 direct IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 12.02 7.21 12.73 
County 7 0 direct IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 20.57 4.01 7.76 
County 7 0 two-step IDST 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 21.80 11.96 10.78 
County 7 0 two-step IDS 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 14.52 4.14 6.79 
County 0 200 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 12.88 14.52 0.10 
County 0 200 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.28 14.47 9.65 
County 0 0 direct IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 17.78 8.00 14.84 
County 0 0 two-step IDS/IDST 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 26.91 12.76 17.47 
Block group 7 200 direct IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 3.75 1.33 6.64 
Block group 7 200 direct IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 3.15 2.26 0.94 
Block group 7 200 two-step IDST 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 4.75 0.91 14.52 
Block group 7 200 two-step IDS 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.73 12.88 10.54 
Block group 7 50 direct IDST 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 5.10 1.56 8.07 
Block group 7 50 direct IDS 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 8.32 4.15 4.91 
Block group 7 50 two-step IDST 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 2.57 2.30 15.97 
Block group 7 50 two-step IDS 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 11.47 8.69 17.65 
Block group 0 200 direct IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.79 5.20 4.72 
Block group 0 200 two-step IDS/IDST 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 7.99 12.15 12.44 
Block group 0 50 direct IDS/IDST 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 11.77 0.21 11.85 
Block group 0 50 two-step IDS/IDST 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) 14.44 1.47 18.73 
         Range of % differences: 1.28-26.91 0.21-14.52 0.10-18.73 
Table 2. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) Y Y Y 
County 7 200 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) Y Y Y 
County 7 200 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) Y Y Y 
County 7 200 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) Y Y Y 
County 7 0 direct IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) Y Y Y 
County 7 0 direct IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) Y Y Y 
County 7 0 two-step IDST 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) Y Y Y 
County 7 0 two-step IDS 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
County 0 200 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) Y Y Y 
County 0 200 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) Y Y Y 
County 0 0 direct IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) Y Y Y 
County 0 0 two-step IDS/IDST 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) Y Y Y 
Block group 7 200 direct IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) Y Y Y 
Block group 7 200 direct IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) Y Y Y 
Block group 7 200 two-step IDST 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) Y Y Y 
Block group 7 200 two-step IDS 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
Block group 7 50 direct IDST 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) Y Y Y 
Block group 7 50 direct IDS 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
Block group 7 50 two-step IDST 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
Block group 7 50 two-step IDS 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
Block group 0 200 direct IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
Block group 0 50 direct IDS/IDST 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 3. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) Y Y Y 
County 7 200 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) Y Y Y 
County 7 200 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) Y Y Y 
County 7 200 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) Y N Y 
County 7 0 direct IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) Y Y Y 
County 7 0 direct IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) Y Y Y 
County 7 0 two-step IDST 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) Y Y Y 
County 7 0 two-step IDS 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
County 0 200 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) Y Y Y 
County 0 200 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) Y N Y 
County 0 0 direct IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) Y Y Y 
County 0 0 two-step IDS/IDST 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) N Y Y 
Block group 7 200 direct IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) Y Y Y 
Block group 7 200 direct IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) Y Y Y 
Block group 7 200 two-step IDST 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) Y Y Y 
Block group 7 200 two-step IDS 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
Block group 7 50 direct IDST 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) Y Y Y 
Block group 7 50 direct IDS 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
Block group 7 50 two-step IDST 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
Block group 7 50 two-step IDS 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
Block group 0 200 direct IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) Y N Y 
Block group 0 200 two-step IDS/IDST 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
Block group 0 50 direct IDS/IDST 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
          % Agreement 95.83 87.50 100.00 
Table 4. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 25.50 6.42 13.22 
County 7 200 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 23.09 5.25 15.63 
County 7 200 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 2.73 8.27 16.43 
County 7 200 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 2.92 13.19 7.39 
County 7 0 direct IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 8.35 8.74 0.37 
County 7 0 direct IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 4.18 29.54 5.21 
County 7 0 two-step IDST 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 20.75 6.35 5.44 
County 7 0 two-step IDS 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 23.65 3.06 7.88 
County 0 200 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 18.69 8.64 6.08 
County 0 200 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 6.65 2.69 27.79 
County 0 0 direct IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 0.95 6.96 3.07 
County 0 0 two-step IDS/IDST 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 2.99 4.88 13.08 
Block group 7 200 direct IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 15.63 8.34 23.72 
Block group 7 200 direct IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.88 2.31 4.34 
Block group 7 200 two-step IDST 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 5.22 21.41 9.61 
Block group 7 200 two-step IDS 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 4.09 7.95 4.59 
Block group 7 50 direct IDST 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 8.79 4.93 4.65 
Block group 7 50 direct IDS 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 10.61 10.02 8.88 
Block group 7 50 two-step IDST 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 11.36 11.69 5.02 
Block group 7 50 two-step IDS 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 2.50 15.10 0.26 
Block group 0 200 direct IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 21.98 14.12 1.28 
Block group 0 200 two-step IDS/IDST 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 18.73 25.20 21.70 
Block group 0 50 direct IDS/IDST 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 32.57 9.89 9.72 
Block group 0 50 two-step IDS/IDST 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) 14.18 16.57 25.57 
         Range of % differences: 0.95-32.57 2.31-29.54 0.26-27.79 
Table 5. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) Y Y Y 
County 7 200 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) Y Y Y 
County 7 200 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) Y Y Y 
County 7 200 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) Y Y Y 
County 7 0 direct IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) Y Y Y 
County 7 0 direct IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) Y Y Y 
County 7 0 two-step IDST 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) Y Y Y 
County 7 0 two-step IDS 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
County 0 200 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) Y Y Y 
County 0 200 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) Y Y Y 
County 0 0 direct IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) Y Y Y 
County 0 0 two-step IDS/IDST 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
Block group 7 200 direct IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) Y Y Y 
Block group 7 200 direct IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) Y Y Y 
Block group 7 200 two-step IDST 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) Y Y Y 
Block group 7 200 two-step IDS 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
Block group 7 50 direct IDST 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) Y Y Y 
Block group 7 50 direct IDS 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
Block group 7 50 two-step IDST 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
Block group 7 50 two-step IDS 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
Block group 0 200 direct IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
Block group 0 50 direct IDS/IDST 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 6. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) Y Y Y 
County 7 200 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) Y Y Y 
County 7 200 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) Y Y Y 
County 7 200 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) Y Y Y 
County 7 0 direct IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) Y Y Y 
County 7 0 direct IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) Y Y Y 
County 7 0 two-step IDST 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) Y Y Y 
County 7 0 two-step IDS 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
County 0 200 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) Y Y Y 
County 0 200 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) Y Y Y 
County 0 0 direct IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) Y Y Y 
County 0 0 two-step IDS/IDST 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
Block group 7 200 direct IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) Y Y Y 
Block group 7 200 direct IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) Y Y Y 
Block group 7 200 two-step IDST 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) Y Y Y 
Block group 7 200 two-step IDS 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
Block group 7 50 direct IDST 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) Y Y Y 
Block group 7 50 direct IDS 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
Block group 7 50 two-step IDST 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
Block group 7 50 two-step IDS 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
Block group 0 200 direct IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
Block group 0 50 direct IDS/IDST 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) N Y Y 
Block group 0 50 two-step IDS/IDST 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 7. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 3.89 0.34 0.16 
1-12 7 200 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 13.39 3.58 20.81 
1-12 7 200 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 9.03 7.06 3.36 
1-12 7 200 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 16.36 2.06 1.97 
1-12 7 0/50 direct IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 15.69 3.18 0.22 
1-12 7 0/50 direct IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 6.85 2.24 6.70 
1-12 7 0/50 two-step IDST 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 11.89 0.30 5.11 
1-12 7 0/50 two-step IDS 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 4.12 5.71 9.90 
1-12 0 200 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.02 6.92 9.91 
1-12 0 200 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 3.75 6.81 4.45 
1-12 0 0/50 direct IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 8.00 3.56 0.01 
1-12 0 0/50 two-step IDS/IDST 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 0.83 1.83 6.93 
3-8 7 200 direct IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 13.23 5.74 12.84 
3-8 7 200 direct IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 7.24 6.14 10.88 
3-8 7 200 two-step IDST 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 7.95 6.16 0.14 
3-8 7 200 two-step IDS 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 12.02 1.40 3.60 
3-8 7 0/50 direct IDST 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.42 8.83 4.89 
3-8 7 0/50 direct IDS 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 19.11 5.92 5.96 
3-8 7 0/50 two-step IDST 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 7.41 9.97 0.10 
3-8 7 0/50 two-step IDS 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 7.18 10.26 1.00 
3-8 0 200 direct IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 15.67 16.24 14.72 
3-8 0 200 two-step IDS/IDST 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 5.52 4.48 7.25 
3-8 0 0/50 direct IDS/IDST 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 1.96 11.76 3.00 
3-8 0 0/50 two-step IDS/IDST 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) 11.77 12.41 5.66 
         Range of % differences: 0.83-19.11 0.30-16.24 0.01-20.81 
Table 8. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) Y Y Y 
1-12 7 200 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) Y Y Y 
1-12 7 200 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) Y Y Y 
1-12 7 200 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) Y Y Y 
1-12 7 0/50 direct IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) Y Y Y 
1-12 7 0/50 direct IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) Y Y Y 
1-12 7 0/50 two-step IDST 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) Y Y Y 
1-12 7 0/50 two-step IDS 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
1-12 0 200 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) Y Y Y 
1-12 0 0/50 direct IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 7 200 direct IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) Y Y Y 
3-8 7 200 direct IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) Y Y Y 
3-8 7 200 two-step IDST 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) Y Y Y 
3-8 7 200 two-step IDS 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
3-8 7 0/50 direct IDST 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) Y Y Y 
3-8 7 0/50 direct IDS 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
3-8 7 0/50 two-step IDST 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
3-8 7 0/50 two-step IDS 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
3-8 0 200 direct IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 9. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) Y Y Y 
1-12 7 200 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) Y Y Y 
1-12 7 200 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) Y Y Y 
1-12 7 200 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) Y N Y 
1-12 7 0/50 direct IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) Y Y Y 
1-12 7 0/50 direct IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) Y Y Y 
1-12 7 0/50 two-step IDST 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) Y Y Y 
1-12 7 0/50 two-step IDS 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
1-12 0 200 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) Y N Y 
1-12 0 200 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) Y N Y 
1-12 0 0/50 direct IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 7 200 direct IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) Y Y Y 
3-8 7 200 direct IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) Y Y Y 
3-8 7 200 two-step IDST 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) Y Y Y 
3-8 7 200 two-step IDS 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
3-8 7 0/50 direct IDST 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) Y Y Y 
3-8 7 0/50 direct IDS 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
3-8 7 0/50 two-step IDST 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
3-8 7 0/50 two-step IDS 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
3-8 0 200 direct IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) N Y Y 
          % Agreement 95.83 87.50 100.00 
Table 10. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 13.37 3.61 14.11 
1-12 7 200 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 18.65 9.33 24.62 
1-12 7 200 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 6.45 1.65 17.29 
1-12 7 200 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 3.14 10.44 13.62 
1-12 7 0/50 direct IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 10.21 11.75 10.94 
1-12 7 0/50 direct IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 10.80 14.26 16.50 
1-12 7 0/50 two-step IDST 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 10.03 5.95 17.64 
1-12 7 0/50 two-step IDS 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.34 10.78 20.66 
1-12 0 200 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 3.77 12.04 26.99 
1-12 0 200 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 3.24 1.88 20.81 
1-12 0 0/50 direct IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 22.11 23.48 27.05 
1-12 0 0/50 two-step IDS/IDST 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 5.71 5.30 4.31 
3-8 7 200 direct IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 27.74 18.32 24.61 
3-8 7 200 direct IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 2.61 16.85 13.40 
3-8 7 200 two-step IDST 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 8.93 14.84 10.47 
3-8 7 200 two-step IDS 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.96 5.19 10.82 
3-8 7 0/50 direct IDST 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 6.93 7.95 15.21 
3-8 7 0/50 direct IDS 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 17.21 33.69 20.14 
3-8 7 0/50 two-step IDST 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 22.07 11.29 17.22 
3-8 7 0/50 two-step IDS 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 27.42 28.78 13.08 
3-8 0 200 direct IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 0.45 6.55 19.74 
3-8 0 200 two-step IDS/IDST 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 8.89 24.41 14.68 
3-8 0 0/50 direct IDS/IDST 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 11.59 6.72 14.39 
3-8 0 0/50 two-step IDS/IDST 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) 5.50 16.98 16.89 
         Range of % differences: 0.45-27.74 1.65-33.69 4.31-27.05 
Table 11. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) Y Y Y 
1-12 7 200 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) Y Y Y 
1-12 7 200 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) Y Y Y 
1-12 7 200 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) Y Y Y 
1-12 7 0/50 direct IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) Y Y Y 
1-12 7 0/50 direct IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) Y Y Y 
1-12 7 0/50 two-step IDST 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) Y Y Y 
1-12 7 0/50 two-step IDS 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
1-12 0 200 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 7 200 direct IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) Y Y Y 
3-8 7 200 direct IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) Y Y Y 
3-8 7 200 two-step IDST 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) Y Y Y 
3-8 7 200 two-step IDS 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
3-8 7 0/50 direct IDST 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) Y Y Y 
3-8 7 0/50 direct IDS 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
3-8 7 0/50 two-step IDST 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
3-8 7 0/50 two-step IDS 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
3-8 0 200 direct IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 12. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) Y Y Y 
1-12 7 200 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) Y Y Y 
1-12 7 200 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) Y Y Y 
1-12 7 200 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) Y Y Y 
1-12 7 0/50 direct IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) Y Y Y 
1-12 7 0/50 direct IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) Y Y Y 
1-12 7 0/50 two-step IDST 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) Y Y Y 
1-12 7 0/50 two-step IDS 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
1-12 0 200 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) N Y Y 
1-12 0 0/50 two-step IDS/IDST 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 7 200 direct IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) Y Y Y 
3-8 7 200 direct IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) Y Y Y 
3-8 7 200 two-step IDST 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) Y Y Y 
3-8 7 200 two-step IDS 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
3-8 7 0/50 direct IDST 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) Y Y Y 
3-8 7 0/50 direct IDS 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
3-8 7 0/50 two-step IDST 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
3-8 7 0/50 two-step IDS 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
3-8 0 200 direct IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 13. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 9.04 2.97 5.46 
1-12 County 200 two-step IDS/IDST 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 8.66 0.06 5.59 
1-12 County 0 direct IDS/IDST 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 15.77 0.01 13.48 
1-12 County 0 two-step IDS/IDST 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 4.16 8.36 3.00 
1-12 Block group 200 direct IDS/IDST 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 3.34 7.52 5.50 
1-12 Block group 200 two-step IDS/IDST 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 11.47 4.82 0.83 
1-12 Block group 50 direct IDS/IDST 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 14.62 5.81 6.78 
1-12 Block group 50 two-step IDS/IDST 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 0.79 0.82 0.03 
3-8 County 200 direct IDS/IDST 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 13.14 17.78 3.70 
3-8 County 200 two-step IDS/IDST 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 4.75 1.00 0.92 
3-8 County 0 direct IDS/IDST 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 22.58 3.99 9.12 
3-8 County 0 two-step IDS/IDST 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 8.37 8.55 7.73 
3-8 Block group 200 direct IDS/IDST 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 4.70 4.59 0.16 
3-8 Block group 200 two-step IDS/IDST 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 1.76 4.08 2.74 
3-8 Block group 50 direct IDS/IDST 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 5.46 1.87 0.17 
3-8 Block group 50 two-step IDS/IDST 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) 3.77 6.40 1.07 
         Range of % differences: 0.79-22.58 0.01-17.78 0.03-13.48 
Table 14. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) Y Y Y 
1-12 County 0 direct IDS/IDST 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 200 direct IDS/IDST 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) Y Y Y 
3-8 County 0 direct IDS/IDST 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 15. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) Y Y Y 
1-12 County 0 direct IDS/IDST 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) Y N Y 
1-12 Block group 200 two-step IDS/IDST 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 200 direct IDS/IDST 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) Y Y Y 
3-8 County 0 direct IDS/IDST 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) N Y Y 
3-8 Block group 200 direct IDS/IDST 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
          % Agreement 93.75 93.75 100.00 
Table 16. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 33.98 7.22 5.17 
1-12 County 200 two-step IDS/IDST 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 0.20 4.11 4.73 
1-12 County 0 direct IDS/IDST 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 21.18 0.92 7.89 
1-12 County 0 two-step IDS/IDST 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 9.08 1.99 2.45 
1-12 Block group 200 direct IDS/IDST 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 19.32 9.93 7.58 
1-12 Block group 200 two-step IDS/IDST 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 6.57 12.66 2.52 
1-12 Block group 50 direct IDS/IDST 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 32.36 10.20 18.51 
1-12 Block group 50 two-step IDS/IDST 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 16.10 3.50 18.81 
3-8 County 200 direct IDS/IDST 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 7.63 3.82 4.42 
3-8 County 200 two-step IDS/IDST 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 9.37 14.61 15.81 
3-8 County 0 direct IDS/IDST 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 17.98 37.20 5.74 
3-8 County 0 two-step IDS/IDST 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 17.62 9.92 2.76 
3-8 Block group 200 direct IDS/IDST 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 4.57 6.51 1.96 
3-8 Block group 200 two-step IDS/IDST 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 16.26 4.71 19.65 
3-8 Block group 50 direct IDS/IDST 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 10.82 10.33 0.05 
3-8 Block group 50 two-step IDS/IDST 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) 4.43 2.03 6.58 
         Range of % differences: 0.20-33.98 0.92-37.20 0.05-19.65 
Table 17. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) Y Y Y 
1-12 County 0 direct IDS/IDST 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 County 200 direct IDS/IDST 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) Y Y Y 
3-8 County 0 direct IDS/IDST 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 18. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) Y Y Y 
1-12 County 0 direct IDS/IDST 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) N Y Y 
1-12 Block group 50 two-step IDS/IDST 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 County 200 direct IDS/IDST 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) Y Y Y 
3-8 County 0 direct IDS/IDST 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
          % Agreement 93.75 100.00 100.00 
Table 19. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 7.95 4.41 2.40 
1-12 County 7 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 11.71 7.49 18.19 
1-12 County 7 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 16.62 14.35 1.92 
1-12 County 7 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 16.57 7.83 0.08 
1-12 County 0 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 13.11 4.50 0.73 
1-12 County 0 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 12.09 16.10 2.67 
1-12 Block group 7 direct IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 3.88 0.89 2.78 
1-12 Block group 7 direct IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 5.16 6.15 9.35 
1-12 Block group 7 two-step IDST 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 4.28 7.62 0.17 
1-12 Block group 7 two-step IDS 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 4.33 11.48 7.85 
1-12 Block group 0 direct IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 6.15 7.86 10.63 
1-12 Block group 0 two-step IDS/IDST 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 15.00 7.50 8.71 
3-8 County 7 direct IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 9.70 6.87 16.37 
3-8 County 7 direct IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 18.19 11.78 1.42 
3-8 County 7 two-step IDST 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.56 9.89 1.38 
3-8 County 7 two-step IDS 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 0.57 1.57 1.88 
3-8 County 0 direct IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 17.55 2.04 14.22 
3-8 County 0 two-step IDS/IDST 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 13.67 11.12 10.52 
3-8 Block group 7 direct IDST 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 4.97 3.77 1.35 
3-8 Block group 7 direct IDS 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 6.31 0.27 3.50 
3-8 Block group 7 two-step IDST 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 2.10 6.23 1.62 
3-8 Block group 7 two-step IDS 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 5.43 7.29 0.72 
3-8 Block group 0 direct IDS/IDST 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 3.85 2.46 3.50 
3-8 Block group 0 two-step IDS/IDST 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) 7.43 3.19 2.38 
         Range of % differences: 0.57-18.19 0.27-16.10 0.08-18.19 
Table 20. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) Y Y Y 
1-12 County 7 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) Y Y Y 
1-12 County 7 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) Y Y Y 
1-12 County 7 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) Y Y Y 
1-12 County 0 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) Y Y Y 
1-12 Block group 7 direct IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) Y Y Y 
1-12 Block group 7 direct IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) Y Y Y 
1-12 Block group 7 two-step IDST 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) Y Y Y 
1-12 Block group 7 two-step IDS 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 7 direct IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) Y Y Y 
3-8 County 7 direct IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) Y Y Y 
3-8 County 7 two-step IDST 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) Y Y Y 
3-8 County 7 two-step IDS 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
3-8 County 0 direct IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) Y Y Y 
3-8 Block group 7 direct IDST 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) Y Y Y 
3-8 Block group 7 direct IDS 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 7 two-step IDST 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
3-8 Block group 7 two-step IDS 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 21. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) Y Y Y 
1-12 County 7 direct IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) Y Y Y 
1-12 County 7 two-step IDST 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) Y Y Y 
1-12 County 7 two-step IDS 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) Y N Y 
1-12 County 0 direct IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) Y N Y 
1-12 Block group 7 direct IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) Y Y Y 
1-12 Block group 7 direct IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) Y Y Y 
1-12 Block group 7 two-step IDST 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) Y Y Y 
1-12 Block group 7 two-step IDS 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) Y N Y 
1-12 Block group 0 two-step IDS/IDST 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 7 direct IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) Y Y Y 
3-8 County 7 direct IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) Y Y Y 
3-8 County 7 two-step IDST 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) Y Y Y 
3-8 County 7 two-step IDS 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
3-8 County 0 direct IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) N Y Y 
3-8 Block group 7 direct IDST 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) Y Y Y 
3-8 Block group 7 direct IDS 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 7 two-step IDST 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
3-8 Block group 7 two-step IDS 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
          % Agreement 95.83 87.50 100.00 
Table 22. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 8.28 0.50 18.38 
1-12 County 7 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.86 1.90 13.28 
1-12 County 7 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 7.22 3.24 19.20 
1-12 County 7 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 3.65 5.45 12.20 
1-12 County 0 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 11.18 4.40 15.99 
1-12 County 0 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 12.52 0.65 14.47 
1-12 Block group 7 direct IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 5.11 7.65 15.22 
1-12 Block group 7 direct IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 6.04 6.85 5.10 
1-12 Block group 7 two-step IDST 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 9.26 7.54 19.54 
1-12 Block group 7 two-step IDS 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 5.45 5.10 19.24 
1-12 Block group 0 direct IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 7.23 7.13 16.05 
1-12 Block group 0 two-step IDS/IDST 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 14.98 4.07 2.08 
3-8 County 7 direct IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 9.00 14.64 5.56 
3-8 County 7 direct IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 17.11 22.51 2.85 
3-8 County 7 two-step IDST 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 16.30 1.32 8.22 
3-8 County 7 two-step IDS 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 24.37 21.63 12.68 
3-8 County 0 direct IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 8.50 11.20 12.99 
3-8 County 0 two-step IDS/IDST 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 16.16 2.85 0.38 
3-8 Block group 7 direct IDST 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 11.96 4.24 3.94 
3-8 Block group 7 direct IDS 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 2.70 5.48 9.64 
3-8 Block group 7 two-step IDST 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 3.12 2.24 14.98 
3-8 Block group 7 two-step IDS 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 1.14 2.08 14.95 
3-8 Block group 0 direct IDS/IDST 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 3.56 11.36 7.63 
3-8 Block group 0 two-step IDS/IDST 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) 19.52 4.66 1.85 
         Range of % differences: 1.14-24.37 0.50-22.51 0.38-19.54 
Table 23. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) Y Y Y 
1-12 County 7 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) Y Y Y 
1-12 County 7 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) Y Y Y 
1-12 County 7 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) Y Y Y 
1-12 County 0 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) Y Y Y 
1-12 Block group 7 direct IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) Y Y Y 
1-12 Block group 7 direct IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) Y Y Y 
1-12 Block group 7 two-step IDST 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) Y Y Y 
1-12 Block group 7 two-step IDS 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 County 7 direct IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) Y Y Y 
3-8 County 7 direct IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) Y Y Y 
3-8 County 7 two-step IDST 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) Y Y Y 
3-8 County 7 two-step IDS 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
3-8 County 0 direct IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
3-8 Block group 7 direct IDST 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) Y Y Y 
3-8 Block group 7 direct IDS 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
3-8 Block group 7 two-step IDST 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
3-8 Block group 7 two-step IDS 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 24. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) Y Y Y 
1-12 County 7 direct IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) Y Y Y 
1-12 County 7 two-step IDST 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) Y Y Y 
1-12 County 7 two-step IDS 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) Y Y Y 
1-12 County 0 direct IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) Y Y Y 
1-12 Block group 7 direct IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) Y Y Y 
1-12 Block group 7 direct IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) Y Y Y 
1-12 Block group 7 two-step IDST 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) Y Y Y 
1-12 Block group 7 two-step IDS 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) N Y Y 
1-12 Block group 0 two-step IDS/IDST 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 County 7 direct IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) Y Y Y 
3-8 County 7 direct IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) Y Y Y 
3-8 County 7 two-step IDST 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) Y Y Y 
3-8 County 7 two-step IDS 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
3-8 County 0 direct IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
3-8 Block group 7 direct IDST 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) Y Y Y 
3-8 Block group 7 direct IDS 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
3-8 Block group 7 two-step IDST 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
3-8 Block group 7 two-step IDS 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 25. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 13.54 5.71 4.32 
1-12 County 7 200 IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 23.40 5.39 8.60 
1-12 County 7 0 IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 4.86 4.26 0.01 
1-12 County 7 0 IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 4.82 5.04 9.55 
1-12 County 0 200 IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) 5.79 8.29 2.45 
1-12 County 0 0 IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) 6.82 3.34 0.95 
1-12 Block group 7 200 IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 0.64 1.01 7.84 
1-12 Block group 7 200 IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 6.30 6.91 14.23 
1-12 Block group 7 50 IDST 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.05 7.74 4.90 
1-12 Block group 7 50 IDS 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 15.76 1.57 12.74 
1-12 Block group 0 200 IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) 8.52 5.43 7.92 
1-12 Block group 0 50 IDS/IDST 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) 0.36 5.06 6.00 
3-8 County 7 200 IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 22.75 1.83 13.04 
3-8 County 7 200 IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 11.55 8.46 4.53 
3-8 County 7 0 IDST 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 14.68 14.91 1.97 
3-8 County 7 0 IDS 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 30.14 4.90 4.99 
3-8 County 0 200 IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) 19.90 8.35 7.31 
3-8 County 0 0 IDS/IDST 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) 16.03 17.40 3.60 
3-8 Block group 7 200 IDST 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.65 1.42 0.05 
3-8 Block group 7 200 IDS 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 7.72 3.72 2.76 
3-8 Block group 7 50 IDST 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 8.71 3.88 3.03 
3-8 Block group 7 50 IDS 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 4.02 11.27 0.03 
3-8 Block group 0 200 IDS/IDST 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) 1.26 12.38 0.19 
3-8 Block group 0 50 IDS/IDST 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) 2.32 6.75 0.93 
         Range of % differences: 0.36-30.14 1.01-17.40 0.01-14.23 
Table 26. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) Y Y Y 
1-12 County 7 200 IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) Y Y Y 
1-12 County 7 0 IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) Y Y Y 
1-12 County 7 0 IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) Y Y Y 
1-12 County 0 200 IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) Y Y Y 
1-12 County 0 0 IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) Y Y Y 
1-12 Block group 7 200 IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) Y Y Y 
1-12 Block group 7 200 IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) Y Y Y 
1-12 Block group 7 50 IDST 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) Y Y Y 
1-12 Block group 7 50 IDS 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 7 200 IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) Y Y Y 
3-8 County 7 200 IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) Y Y Y 
3-8 County 7 0 IDST 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) Y Y Y 
3-8 County 7 0 IDS 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
3-8 County 0 200 IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) Y Y Y 
3-8 County 0 0 IDS/IDST 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) Y Y Y 
3-8 Block group 7 200 IDST 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) Y Y Y 
3-8 Block group 7 200 IDS 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
3-8 Block group 7 50 IDST 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
3-8 Block group 7 50 IDS 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 27. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) Y Y Y 
1-12 County 7 200 IDS 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) Y N Y 
1-12 County 7 0 IDST 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) Y Y Y 
1-12 County 7 0 IDS 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) Y Y Y 
1-12 County 0 200 IDS/IDST 1.09 (0.85, 1.40) 1.20 (0.94, 1.54) 0.89 (0.69, 1.17) 1.16 (0.90, 1.49) 1.31 (1.02, 1.67) 0.87 (0.67, 1.14) Y N Y 
1-12 County 0 0 IDS/IDST 0.96 (0.73, 1.27) 1.15 (0.88, 1.50) 0.89 (0.67, 1.18) 1.03 (0.78, 1.35) 1.11 (0.85, 1.46) 0.90 (0.68, 1.19) Y Y Y 
1-12 Block group 7 200 IDST 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) Y Y Y 
1-12 Block group 7 200 IDS 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) Y Y Y 
1-12 Block group 7 50 IDST 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) Y Y Y 
1-12 Block group 7 50 IDS 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.10 (0.85, 1.44) 1.29 (1.00, 1.66) 0.99 (0.75, 1.29) 1.20 (0.93, 1.55) 1.22 (0.95, 1.58) 0.91 (0.69, 1.20) Y N Y 
1-12 Block group 0 50 IDS/IDST 1.04 (0.80, 1.35) 1.19 (0.92, 1.54) 0.89 (0.67, 1.17) 1.04 (0.80, 1.34) 1.13 (0.88, 1.46) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 7 200 IDST 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) Y Y Y 
3-8 County 7 200 IDS 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) Y Y Y 
3-8 County 7 0 IDST 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) Y Y Y 
3-8 County 7 0 IDS 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
3-8 County 0 200 IDS/IDST 0.96 (0.75, 1.23) 1.04 (0.82, 1.33) 0.89 (0.69, 1.15) 1.17 (0.92, 1.50) 1.13 (0.88, 1.45) 0.96 (0.74, 1.25) Y Y Y 
3-8 County 0 0 IDS/IDST 1.15 (0.87, 1.51) 1.06 (0.80, 1.40) 1.03 (0.78, 1.37) 1.35 (1.02, 1.78) 1.26 (0.95, 1.68) 1.07 (0.80, 1.43) N Y Y 
3-8 Block group 7 200 IDST 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) Y Y Y 
3-8 Block group 7 200 IDS 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
3-8 Block group 7 50 IDST 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) Y Y Y 
3-8 Block group 7 50 IDS 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.12 (0.87, 1.46) 1.22 (0.95, 1.58) 1.04 (0.79, 1.35) 1.11 (0.86, 1.44) 1.08 (0.84, 1.40) 1.03 (0.80, 1.34) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.17 (0.90, 1.52) 1.20 (0.92, 1.55) 1.00 (0.76, 1.32) 1.20 (0.92, 1.55) 1.12 (0.86, 1.46) 1.01 (0.77, 1.33) Y Y Y 
          % Agreement 95.83 87.50 100.00 
Table 28. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 20.30 6.70 3.59 
1-12 County 7 200 IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 19.22 0.63 3.62 
1-12 County 7 0 IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 4.86 2.96 2.76 
1-12 County 7 0 IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 13.74 6.72 2.53 
1-12 County 0 200 IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) 15.21 10.69 6.29 
1-12 County 0 0 IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) 16.54 5.65 7.81 
1-12 Block group 7 200 IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 0.53 8.65 0.39 
1-12 Block group 7 200 IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 3.70 1.74 7.48 
1-12 Block group 7 50 IDST 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 4.68 8.76 3.97 
1-12 Block group 7 50 IDS 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 4.29 10.21 6.71 
1-12 Block group 0 200 IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) 22.16 20.80 12.54 
1-12 Block group 0 50 IDS/IDST 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) 43.77 23.82 30.48 
3-8 County 7 200 IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 8.01 7.99 0.35 
3-8 County 7 200 IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 6.83 19.03 4.65 
3-8 County 7 0 IDST 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 17.29 5.35 2.31 
3-8 County 7 0 IDS 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 14.15 19.91 5.20 
3-8 County 0 200 IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) 10.16 0.63 15.57 
3-8 County 0 0 IDS/IDST 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) 14.51 7.73 2.21 
3-8 Block group 7 200 IDST 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 10.95 4.49 14.58 
3-8 Block group 7 200 IDS 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 2.27 7.38 7.24 
3-8 Block group 7 50 IDST 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 2.11 2.00 4.34 
3-8 Block group 7 50 IDS 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 3.83 14.91 1.91 
3-8 Block group 0 200 IDS/IDST 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) 18.55 18.55 10.50 
3-8 Block group 0 50 IDS/IDST 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) 2.57 2.57 4.72 
         Range of % differences: 0.53-43.77 0.63-23.82 0.35-30.48 
Table 29. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
 
184 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) Y Y Y 
1-12 County 7 200 IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) Y Y Y 
1-12 County 7 0 IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) Y Y Y 
1-12 County 7 0 IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) Y Y Y 
1-12 County 0 200 IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) Y Y Y 
1-12 County 0 0 IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) Y Y Y 
1-12 Block group 7 200 IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) Y Y Y 
1-12 Block group 7 200 IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 7 50 IDST 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) Y Y Y 
1-12 Block group 7 50 IDS 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) Y Y Y 
3-8 County 7 200 IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) Y Y Y 
3-8 County 7 200 IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) Y Y Y 
3-8 County 7 0 IDST 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) Y Y Y 
3-8 County 7 0 IDS 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
3-8 County 0 200 IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) Y Y Y 
3-8 County 0 0 IDS/IDST 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
3-8 Block group 7 200 IDST 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) Y Y Y 
3-8 Block group 7 200 IDS 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
3-8 Block group 7 50 IDST 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
3-8 Block group 7 50 IDS 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 30. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) Y Y Y 
1-12 County 7 200 IDS 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) Y Y Y 
1-12 County 7 0 IDST 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) Y Y Y 
1-12 County 7 0 IDS 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) Y Y Y 
1-12 County 0 200 IDS/IDST 1.43 (0.97, 2.10) 1.22 (0.82, 1.82) 0.86 (0.56, 1.34) 1.23 (0.84, 1.80) 1.10 (0.74, 1.63) 0.81 (0.53, 1.24) Y Y Y 
1-12 County 0 0 IDS/IDST 1.28 (0.83, 1.96) 1.17 (0.75, 1.81) 1.01 (0.64, 1.60) 1.08 (0.70, 1.66) 1.10 (0.72, 1.69) 0.94 (0.60, 1.46) Y Y Y 
1-12 Block group 7 200 IDST 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) Y Y Y 
1-12 Block group 7 200 IDS 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 7 50 IDST 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) Y Y Y 
1-12 Block group 7 50 IDS 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.48 (0.98, 2.24) 1.38 (0.90, 2.10) 1.13 (0.73, 1.76) 1.19 (0.79, 1.78) 1.12 (0.74, 1.68) 1.00 (0.65, 1.53) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.59 (1.04, 2.45) 1.48 (0.95, 2.29) 1.33 (0.85, 2.09) 1.02 (0.67, 1.55) 1.16 (0.78, 1.75) 0.98 (0.64, 1.50) N Y Y 
3-8 County 7 200 IDST 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) Y Y Y 
3-8 County 7 200 IDS 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) Y Y Y 
3-8 County 7 0 IDST 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) Y Y Y 
3-8 County 7 0 IDS 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
3-8 County 0 200 IDS/IDST 1.18 (0.80, 1.75) 1.12 (0.75, 1.66) 0.92 (0.60, 1.39) 1.31 (0.88, 1.94) 1.13 (0.75, 1.70) 1.07 (0.71, 1.63) Y Y Y 
3-8 County 0 0 IDS/IDST 1.29 (0.83, 1.99) 1.25 (0.81, 1.94) 1.05 (0.66, 1.65) 1.11 (0.72, 1.73) 1.16 (0.75, 1.79) 1.07 (0.69, 1.66) Y Y Y 
3-8 Block group 7 200 IDST 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) Y Y Y 
3-8 Block group 7 200 IDS 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
3-8 Block group 7 50 IDST 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) Y Y Y 
3-8 Block group 7 50 IDS 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.19 (0.79, 1.79) 1.20 (0.79, 1.81) 1.12 (0.74, 1.70) 1.43 (0.94, 2.18) 1.44 (0.94, 2.20) 1.24 (0.80, 1.93) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.15 (0.75, 1.77) 1.34 (0.88, 2.03) 1.21 (0.79, 1.85) 1.18 (0.76, 1.82) 1.37 (0.90, 2.09) 1.27 (0.82, 1.95) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 31. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) 5.84 2.94 9.20 
1-12 County 7 200 two-step 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) 4.10 2.63 3.72 
1-12 County 7 0 direct 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) 13.80 0.13 11.42 
1-12 County 7 0 two-step 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) 4.14 9.16 1.89 
1-12 Block group 7 200 direct 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) 3.68 0.30 11.51 
1-12 Block group 7 200 two-step 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) 3.27 7.62 5.11 
1-12 Block group 7 50 direct 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) 4.96 5.55 4.95 
1-12 Block group 7 50 two-step 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) 11.87 3.76 2.91 
3-8 County 7 200 direct 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) 9.08 8.00 5.91 
3-8 County 7 200 two-step 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) 2.20 1.37 2.62 
3-8 County 7 0 direct 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) 18.80 3.08 9.07 
3-8 County 7 0 two-step 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) 3.20 6.95 2.11 
3-8 Block group 7 200 direct 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) 3.08 3.88 3.94 
3-8 Block group 7 200 two-step 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) 6.29 6.19 1.12 
3-8 Block group 7 50 direct 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) 1.73 0.16 1.78 
3-8 Block group 7 50 two-step 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) 2.96 7.24 1.22 
         Range of % differences: 1.73-18.80 0.13-9.16 1.12-11.51 
Table 32. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) Y Y Y 
1-12 County 7 200 two-step 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) Y Y Y 
1-12 County 7 0 direct 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) Y Y Y 
1-12 County 7 0 two-step 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) Y Y Y 
1-12 Block group 7 200 direct 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) Y Y Y 
1-12 Block group 7 200 two-step 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) Y Y Y 
1-12 Block group 7 50 direct 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) Y Y Y 
1-12 Block group 7 50 two-step 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 7 200 direct 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) Y Y Y 
3-8 County 7 200 two-step 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) Y Y Y 
3-8 County 7 0 direct 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) Y Y Y 
3-8 County 7 0 two-step 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
3-8 Block group 7 200 direct 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) Y Y Y 
3-8 Block group 7 200 two-step 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
3-8 Block group 7 50 direct 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 7 50 two-step 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 33. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.06 (0.82, 1.36) 1.20 (0.94, 1.54) 0.93 (0.72, 1.21) 1.00 (0.78, 1.29) 1.24 (0.98, 1.58) 0.85 (0.65, 1.10) Y Y Y 
1-12 County 7 200 two-step 1.21 (0.95, 1.56) 1.28 (1.00, 1.63) 0.89 (0.68, 1.17) 1.26 (0.98, 1.62) 1.31 (1.02, 1.68) 0.92 (0.70, 1.21) Y N Y 
1-12 County 7 0 direct 0.98 (0.74, 1.29) 1.15 (0.88, 1.50) 0.91 (0.68, 1.20) 1.12 (0.85, 1.48) 1.15 (0.87, 1.51) 1.02 (0.77, 1.35) Y Y Y 
1-12 County 7 0 two-step 1.03 (0.78, 1.35) 1.10 (0.84, 1.45) 0.91 (0.68, 1.20) 1.07 (0.81, 1.41) 1.21 (0.92, 1.58) 0.92 (0.69, 1.23) Y Y Y 
1-12 Block group 7 200 direct 1.10 (0.85, 1.43) 1.20 (0.93, 1.55) 0.93 (0.71, 1.22) 1.14 (0.88, 1.48) 1.20 (0.92, 1.55) 1.04 (0.80, 1.36) Y Y Y 
1-12 Block group 7 200 two-step 1.11 (0.86, 1.43) 1.19 (0.92, 1.53) 0.86 (0.66, 1.13) 1.07 (0.83, 1.39) 1.28 (1.00, 1.65) 0.91 (0.69, 1.19) Y Y Y 
1-12 Block group 7 50 direct 1.14 (0.88, 1.49) 1.19 (0.92, 1.54) 0.90 (0.69, 1.19) 1.20 (0.93, 1.56) 1.13 (0.86, 1.47) 0.95 (0.72, 1.25) Y Y Y 
1-12 Block group 7 50 two-step 1.16 (0.89, 1.50) 1.10 (0.85, 1.43) 0.86 (0.65, 1.14) 1.03 (0.79, 1.33) 1.14 (0.89, 1.47) 0.84 (0.64, 1.10) Y Y Y 
3-8 County 7 200 direct 1.00 (0.78, 1.29) 1.15 (0.90, 1.46) 0.87 (0.67, 1.13) 1.10 (0.85, 1.41) 1.24 (0.97, 1.59) 0.93 (0.71, 1.21) Y Y Y 
3-8 County 7 200 two-step 1.26 (0.98, 1.61) 1.13 (0.87, 1.45) 1.00 (0.77, 1.29) 1.23 (0.96, 1.58) 1.14 (0.89, 1.47) 0.97 (0.75, 1.26) Y Y Y 
3-8 County 7 0 direct 1.10 (0.84, 1.45) 1.07 (0.81, 1.41) 1.03 (0.78, 1.36) 0.91 (0.69, 1.21) 1.11 (0.85, 1.44) 0.94 (0.71, 1.24) Y Y Y 
3-8 County 7 0 two-step 1.28 (0.97, 1.68) 1.24 (0.94, 1.64) 1.01 (0.75, 1.35) 1.24 (0.94, 1.63) 1.16 (0.88, 1.53) 0.99 (0.74, 1.32) Y Y Y 
3-8 Block group 7 200 direct 1.14 (0.88, 1.48) 1.22 (0.94, 1.57) 0.99 (0.76, 1.30) 1.18 (0.91, 1.53) 1.17 (0.90, 1.52) 1.03 (0.79, 1.35) Y Y Y 
3-8 Block group 7 200 two-step 1.16 (0.90, 1.50) 1.20 (0.93, 1.55) 0.99 (0.76, 1.30) 1.09 (0.84, 1.41) 1.13 (0.87, 1.46) 1.01 (0.77, 1.31) Y Y Y 
3-8 Block group 7 50 direct 1.09 (0.83, 1.42) 1.17 (0.90, 1.52) 0.98 (0.75, 1.29) 1.11 (0.85, 1.44) 1.17 (0.90, 1.52) 1.00 (0.76, 1.31) Y Y Y 
3-8 Block group 7 50 two-step 1.19 (0.91, 1.54) 1.13 (0.86, 1.47) 1.01 (0.77, 1.33) 1.15 (0.89, 1.49) 1.05 (0.80, 1.37) 1.00 (0.76, 1.31) Y Y Y 
          % Agreement 100.00 93.75 100.00 
Table 34. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) 33.18 0.98 2.73 
1-12 County 7 200 two-step 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) 6.15 6.34 4.47 
1-12 County 7 0 direct 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) 23.23 1.42 7.86 
1-12 County 7 0 two-step 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) 4.72 2.34 2.57 
1-12 Block group 7 200 direct 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) 1.39 4.75 7.87 
1-12 Block group 7 200 two-step 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) 2.84 15.11 0.78 
1-12 Block group 7 50 direct 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) 2.32 3.95 2.27 
1-12 Block group 7 50 two-step 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) 6.66 2.49 0.48 
3-8 County 7 200 direct 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) 15.32 0.19 0.30 
3-8 County 7 200 two-step 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) 0.50 11.27 4.60 
3-8 County 7 0 direct 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) 10.79 36.66 3.01 
3-8 County 7 0 two-step 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) 7.65 11.74 0.12 
3-8 Block group 7 200 direct 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) 15.14 1.29 11.61 
3-8 Block group 7 200 two-step 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) 6.47 1.60 4.25 
3-8 Block group 7 50 direct 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) 0.49 11.00 1.96 
3-8 Block group 7 50 two-step 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) 2.21 5.92 4.29 
         Range of % differences: 0.49-33.18 0.19-36.66 0.12-11.61 
Table 35. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) Y Y Y 
1-12 County 7 200 two-step 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) Y Y Y 
1-12 County 7 0 direct 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) Y Y Y 
1-12 County 7 0 two-step 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) Y Y Y 
1-12 Block group 7 200 direct 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) Y Y Y 
1-12 Block group 7 200 two-step 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 7 50 direct 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) Y Y Y 
1-12 Block group 7 50 two-step 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
3-8 County 7 200 direct 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) Y Y Y 
3-8 County 7 200 two-step 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) Y Y Y 
3-8 County 7 0 direct 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) Y Y Y 
3-8 County 7 0 two-step 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
3-8 Block group 7 200 direct 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) Y Y Y 
3-8 Block group 7 200 two-step 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
3-8 Block group 7 50 direct 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
3-8 Block group 7 50 two-step 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 36. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.42 (0.96, 2.08) 1.15 (0.77, 1.72) 0.84 (0.54, 1.31) 1.01 (0.68, 1.50) 1.14 (0.77, 1.67) 0.82 (0.54, 1.25) Y Y Y 
1-12 County 7 200 two-step 1.15 (0.79, 1.70) 1.07 (0.72, 1.59) 0.81 (0.53, 1.24) 1.23 (0.83, 1.81) 1.14 (0.77, 1.70) 0.85 (0.56, 1.30) Y Y Y 
1-12 County 7 0 direct 1.30 (0.85, 2.00) 1.14 (0.73, 1.78) 1.01 (0.64, 1.60) 1.03 (0.67, 1.59) 1.16 (0.76, 1.77) 0.94 (0.60, 1.46) Y Y Y 
1-12 County 7 0 two-step 1.24 (0.81, 1.90) 1.11 (0.71, 1.72) 0.99 (0.63, 1.55) 1.18 (0.77, 1.81) 1.08 (0.70, 1.67) 0.96 (0.61, 1.50) Y Y Y 
1-12 Block group 7 200 direct 1.24 (0.83, 1.86) 1.19 (0.79, 1.79) 0.97 (0.63, 1.50) 1.22 (0.81, 1.84) 1.25 (0.83, 1.88) 1.05 (0.68, 1.61) Y Y Y 
1-12 Block group 7 200 two-step 1.23 (0.83, 1.84) 1.09 (0.72, 1.65) 0.97 (0.63, 1.48) 1.27 (0.84, 1.90) 1.27 (0.84, 1.91) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 7 50 direct 1.18 (0.77, 1.80) 1.28 (0.85, 1.95) 1.13 (0.74, 1.74) 1.15 (0.75, 1.76) 1.34 (0.88, 2.02) 1.11 (0.72, 1.70) Y Y Y 
1-12 Block group 7 50 two-step 1.12 (0.73, 1.71) 1.18 (0.77, 1.79) 1.18 (0.77, 1.79) 1.20 (0.79, 1.83) 1.21 (0.79, 1.84) 1.18 (0.77, 1.81) Y Y Y 
3-8 County 7 200 direct 1.10 (0.74, 1.62) 1.08 (0.72, 1.60) 0.96 (0.64, 1.45) 1.28 (0.87, 1.88) 1.08 (0.72, 1.61) 0.96 (0.63, 1.46) Y Y Y 
3-8 County 7 200 two-step 1.19 (0.80, 1.76) 1.17 (0.78, 1.73) 0.96 (0.63, 1.46) 1.19 (0.80, 1.77) 1.30 (0.88, 1.93) 0.92 (0.60, 1.40) Y Y Y 
3-8 County 7 0 direct 1.20 (0.77, 1.86) 1.25 (0.81, 1.92) 1.02 (0.65, 1.60) 1.08 (0.71, 1.64) 0.86 (0.55, 1.34) 0.99 (0.64, 1.52) Y Y Y 
3-8 County 7 0 two-step 1.01 (0.65, 1.57) 1.18 (0.77, 1.81) 1.04 (0.67, 1.62) 0.93 (0.60, 1.45) 1.05 (0.68, 1.61) 1.04 (0.68, 1.60) Y Y Y 
3-8 Block group 7 200 direct 1.45 (0.96, 2.19) 1.29 (0.84, 1.98) 1.23 (0.80, 1.90) 1.24 (0.82, 1.88) 1.28 (0.85, 1.93) 1.10 (0.72, 1.68) Y Y Y 
3-8 Block group 7 200 two-step 1.30 (0.86, 1.96) 1.35 (0.90, 2.04) 1.07 (0.69, 1.65) 1.22 (0.80, 1.84) 1.37 (0.92, 2.06) 1.02 (0.66, 1.58) Y Y Y 
3-8 Block group 7 50 direct 1.28 (0.84, 1.97) 1.35 (0.88, 2.06) 1.19 (0.77, 1.83) 1.28 (0.84, 1.95) 1.21 (0.79, 1.85) 1.21 (0.79, 1.86) Y Y Y 
3-8 Block group 7 50 two-step 1.26 (0.82, 1.93) 1.32 (0.87, 2.02) 1.24 (0.80, 1.91) 1.23 (0.80, 1.89) 1.40 (0.92, 2.13) 1.19 (0.77, 1.83) Y Y Y 
          % Agreement 100.00 100.00 100.00 
Table 37. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: percent difference in point estimates 
 
192 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 27.71 6.36 1.11 
County 7 200 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 21.33 2.28 7.60 
County 7 200 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 23.99 5.60 2.26 
County 7 200 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 15.40 1.50 1.19 
County 7 0 direct IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 6.42 11.71 12.88 
County 7 0 direct IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 10.20 0.11 0.60 
County 7 0 two-step IDST 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 7.16 7.30 12.22 
County 7 0 two-step IDS 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 2.31 12.60 12.63 
County 0 200 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 24.93 13.51 1.71 
County 0 200 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 14.73 7.48 3.25 
County 0 0 direct IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 6.41 8.40 12.49 
County 0 0 two-step IDS/IDST 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 7.42 6.03 19.55 
Block group 7 200 direct IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 17.83 7.35 1.69 
Block group 7 200 direct IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 17.26 0.67 1.09 
Block group 7 200 two-step IDST 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 19.97 2.32 2.80 
Block group 7 200 two-step IDS 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 22.25 5.10 2.50 
Block group 7 50 direct IDST 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 39.75 21.78 7.66 
Block group 7 50 direct IDS 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 19.99 1.57 1.11 
Block group 7 50 two-step IDST 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 17.38 6.44 5.93 
Block group 7 50 two-step IDS 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 20.30 8.44 2.85 
Block group 0 200 direct IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 25.00 18.14 0.88 
Block group 0 200 two-step IDS/IDST 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 0.91 2.74 12.88 
Block group 0 50 direct IDS/IDST 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 37.92 22.45 4.09 
Block group 0 50 two-step IDS/IDST 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) 3.54 7.33 10.22 
         Range of % differences: 0.91-39.75 0.11-22.45 0.60-19.55 
Table 38. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
 
193 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) Y Y Y 
County 7 200 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) Y Y Y 
County 7 200 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) Y Y Y 
County 7 200 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) Y Y Y 
County 7 0 direct IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) Y Y Y 
County 7 0 direct IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) Y Y Y 
County 7 0 two-step IDST 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) Y Y Y 
County 7 0 two-step IDS 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y Y Y 
County 0 200 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) Y Y Y 
County 0 200 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) Y Y Y 
County 0 0 direct IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) Y Y Y 
County 0 0 two-step IDS/IDST 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y Y Y 
Block group 7 200 direct IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) Y Y Y 
Block group 7 200 direct IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) Y Y Y 
Block group 7 200 two-step IDST 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) Y Y Y 
Block group 7 200 two-step IDS 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y Y Y 
Block group 7 50 direct IDST 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) Y Y Y 
Block group 7 50 direct IDS 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y Y Y 
Block group 7 50 two-step IDST 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y Y 
Block group 7 50 two-step IDS 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
Block group 0 200 direct IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y Y 
Block group 0 50 direct IDS/IDST 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 39. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
 
194 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) N N Y 
County 7 200 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) N N Y 
County 7 200 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) N N Y 
County 7 200 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) N Y Y 
County 7 0 direct IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) Y N N 
County 7 0 direct IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) Y Y Y 
County 7 0 two-step IDST 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) Y N N 
County 7 0 two-step IDS 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y N N 
County 0 200 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) N N Y 
County 0 200 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) N N Y 
County 0 0 direct IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) Y N N 
County 0 0 two-step IDS/IDST 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y N N 
Block group 7 200 direct IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) N N Y 
Block group 7 200 direct IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) N Y Y 
Block group 7 200 two-step IDST 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) Y Y Y 
Block group 7 200 two-step IDS 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) N Y Y 
Block group 7 50 direct IDST 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) N N N 
Block group 7 50 direct IDS 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) N Y Y 
Block group 7 50 two-step IDST 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y N N 
Block group 7 50 two-step IDS 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) N N Y 
Block group 0 200 direct IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) N N Y 
Block group 0 200 two-step IDS/IDST 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y N 
Block group 0 50 direct IDS/IDST 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) N N N 
Block group 0 50 two-step IDS/IDST 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y N N 
          % Agreement 41.67 29.17 58.33 
Table 40. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
 
195 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 5.12 35.47 15.45 
County 7 200 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 3.68 5.33 3.96 
County 7 200 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 15.20 30.69 11.67 
County 7 200 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 14.18 19.87 10.30 
County 7 0 direct IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 6.10 48.43 34.72 
County 7 0 direct IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 2.35 30.19 19.97 
County 7 0 two-step IDST 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 37.62 20.17 40.66 
County 7 0 two-step IDS 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 24.16 11.29 31.87 
County 0 200 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 23.07 48.77 17.98 
County 0 200 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 2.83 5.20 3.71 
County 0 0 direct IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 18.13 43.03 22.42 
County 0 0 two-step IDS/IDST 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 34.81 31.00 43.22 
Block group 7 200 direct IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 25.93 50.15 33.55 
Block group 7 200 direct IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 4.06 28.76 4.64 
Block group 7 200 two-step IDST 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 5.04 22.68 0.17 
Block group 7 200 two-step IDS 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 15.55 12.72 5.51 
Block group 7 50 direct IDST 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 5.47 28.19 15.44 
Block group 7 50 direct IDS 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 9.79 21.89 3.59 
Block group 7 50 two-step IDST 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 2.99 36.27 8.36 
Block group 7 50 two-step IDS 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 5.59 31.75 13.30 
Block group 0 200 direct IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 19.70 50.16 31.49 
Block group 0 200 two-step IDS/IDST 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 32.59 11.74 1.98 
Block group 0 50 direct IDS/IDST 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 6.56 37.98 23.04 
Block group 0 50 two-step IDS/IDST 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) 22.11 19.67 3.09 
         Range of % differences: 2.35-37.62 5.20-50.16 0.17-43.22 
Table 41. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) Y Y Y 
County 7 200 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) Y Y Y 
County 7 200 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) Y Y Y 
County 7 200 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) Y Y Y 
County 7 0 direct IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) Y Y Y 
County 7 0 direct IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) Y Y Y 
County 7 0 two-step IDST 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) Y Y Y 
County 7 0 two-step IDS 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
County 0 200 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) Y Y Y 
County 0 200 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) Y Y Y 
County 0 0 direct IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) Y Y Y 
County 0 0 two-step IDS/IDST 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
Block group 7 200 direct IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) Y Y Y 
Block group 7 200 direct IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) Y Y Y 
Block group 7 200 two-step IDST 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) Y Y Y 
Block group 7 200 two-step IDS 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
Block group 7 50 direct IDST 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
Block group 7 50 direct IDS 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
Block group 7 50 two-step IDST 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
Block group 7 50 two-step IDS 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y Y Y 
Block group 0 200 direct IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) Y Y Y 
Block group 0 50 direct IDS/IDST 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 42. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) Y Y Y 
County 7 200 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) Y Y Y 
County 7 200 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) Y Y Y 
County 7 200 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) Y Y Y 
County 7 0 direct IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) Y Y Y 
County 7 0 direct IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) Y Y Y 
County 7 0 two-step IDST 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) Y Y Y 
County 7 0 two-step IDS 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
County 0 200 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) Y Y Y 
County 0 200 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) Y Y Y 
County 0 0 direct IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) Y Y Y 
County 0 0 two-step IDS/IDST 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
Block group 7 200 direct IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) N Y Y 
Block group 7 200 direct IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) N Y Y 
Block group 7 200 two-step IDST 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) Y Y Y 
Block group 7 200 two-step IDS 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
Block group 7 50 direct IDST 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
Block group 7 50 direct IDS 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) N Y Y 
Block group 7 50 two-step IDST 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) N Y Y 
Block group 7 50 two-step IDS 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y N Y 
Block group 0 200 direct IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) N Y Y 
Block group 0 200 two-step IDS/IDST 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) N Y Y 
Block group 0 50 direct IDS/IDST 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) Y N Y 
Block group 0 50 two-step IDS/IDST 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
          % Agreement 75.00 91.67 100.00 
Table 43. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.39 4.53 8.31 
1-12 7 200 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 5.64 11.35 9.21 
1-12 7 200 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 11.74 6.08 0.19 
1-12 7 200 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.32 11.51 8.52 
1-12 7 0/50 direct IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 21.55 4.78 11.03 
1-12 7 0/50 direct IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 8.11 3.24 0.96 
1-12 7 0/50 two-step IDST 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 12.19 2.09 7.62 
1-12 7 0/50 two-step IDS 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 16.24 1.89 10.79 
1-12 0 200 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.89 4.38 7.56 
1-12 0 200 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 11.49 8.34 2.11 
1-12 0 0/50 direct IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 29.79 9.81 11.98 
1-12 0 0/50 two-step IDS/IDST 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 15.32 0.69 10.74 
3-8 7 200 direct IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 11.39 3.54 11.10 
3-8 7 200 direct IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 9.75 12.95 17.86 
3-8 7 200 two-step IDST 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 7.68 9.37 5.24 
3-8 7 200 two-step IDS 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 5.59 7.91 4.84 
3-8 7 0/50 direct IDST 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 12.21 5.36 9.51 
3-8 7 0/50 direct IDS 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.74 4.92 0.45 
3-8 7 0/50 two-step IDST 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 1.94 1.22 1.32 
3-8 7 0/50 two-step IDS 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 1.77 6.06 4.69 
3-8 0 200 direct IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.81 0.27 10.15 
3-8 0 200 two-step IDS/IDST 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 4.16 3.60 11.74 
3-8 0 0/50 direct IDS/IDST 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 1.96 4.33 4.60 
3-8 0 0/50 two-step IDS/IDST 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) 4.38 0.62 1.37 
         Range of % differences: 1.32-29.79 0.27-12.95 0.19-17.86 
Table 44. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
 
199 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) Y Y Y 
1-12 7 200 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) Y Y Y 
1-12 7 200 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) Y Y Y 
1-12 7 200 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) Y Y Y 
1-12 7 0/50 direct IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) Y Y Y 
1-12 7 0/50 direct IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) Y Y Y 
1-12 7 0/50 two-step IDST 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) Y Y Y 
1-12 7 0/50 two-step IDS 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) Y Y Y 
1-12 0 200 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) Y Y Y 
3-8 7 200 direct IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) Y Y Y 
3-8 7 200 direct IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) Y Y Y 
3-8 7 200 two-step IDST 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) Y Y Y 
3-8 7 200 two-step IDS 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y Y Y 
3-8 7 0/50 direct IDST 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) Y Y Y 
3-8 7 0/50 direct IDS 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y Y Y 
3-8 7 0/50 two-step IDST 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y Y 
3-8 7 0/50 two-step IDS 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
3-8 0 200 direct IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 45. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) Y Y Y 
1-12 7 200 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) Y Y Y 
1-12 7 200 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) N Y Y 
1-12 7 200 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) Y N Y 
1-12 7 0/50 direct IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) N Y N 
1-12 7 0/50 direct IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) N Y Y 
1-12 7 0/50 two-step IDST 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) Y Y Y 
1-12 7 0/50 two-step IDS 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) N Y N 
1-12 0 200 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) N N Y 
1-12 0 0/50 direct IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) N Y N 
1-12 0 0/50 two-step IDS/IDST 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) Y Y Y 
3-8 7 200 direct IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) Y Y Y 
3-8 7 200 direct IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) Y N Y 
3-8 7 200 two-step IDST 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) Y N Y 
3-8 7 200 two-step IDS 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y N Y 
3-8 7 0/50 direct IDST 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) Y Y N 
3-8 7 0/50 direct IDS 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y Y Y 
3-8 7 0/50 two-step IDST 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y Y 
3-8 7 0/50 two-step IDS 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
3-8 0 200 direct IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y N 
3-8 0 0/50 direct IDS/IDST 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y Y N 
3-8 0 0/50 two-step IDS/IDST 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
          % Agreement 75.00 79.17 75.00 
Table 46. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 13.67 5.39 0.36 
1-12 7 200 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 27.52 4.94 12.92 
1-12 7 200 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 31.18 1.16 8.36 
1-12 7 200 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 37.21 16.68 13.00 
1-12 7 0/50 direct IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 16.81 9.52 2.58 
1-12 7 0/50 direct IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 28.72 5.98 14.29 
1-12 7 0/50 two-step IDST 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 40.10 16.21 24.97 
1-12 7 0/50 two-step IDS 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 38.03 2.80 9.00 
1-12 0 200 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 23.64 6.41 1.95 
1-12 0 200 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 41.11 9.57 15.40 
1-12 0 0/50 direct IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 34.72 15.41 11.95 
1-12 0 0/50 two-step IDS/IDST 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 28.54 3.00 19.86 
3-8 7 200 direct IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 34.30 9.99 17.98 
3-8 7 200 direct IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 19.90 28.38 13.60 
3-8 7 200 two-step IDST 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 11.16 7.00 3.49 
3-8 7 200 two-step IDS 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 7.86 9.52 8.22 
3-8 7 0/50 direct IDST 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 28.24 11.50 16.98 
3-8 7 0/50 direct IDS 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 16.73 2.46 2.13 
3-8 7 0/50 two-step IDST 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 0.41 0.18 7.77 
3-8 7 0/50 two-step IDS 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 8.62 23.41 9.80 
3-8 0 200 direct IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 20.27 7.88 15.65 
3-8 0 200 two-step IDS/IDST 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 5.99 26.38 13.68 
3-8 0 0/50 direct IDS/IDST 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 58.09 10.16 12.57 
3-8 0 0/50 two-step IDS/IDST 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) 28.44 8.51 20.81 
         Range of % differences: 0.41-58.09 0.18-28.38 0.36-24.97 
Table 47. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) Y Y Y 
1-12 7 200 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) Y Y Y 
1-12 7 200 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) Y Y Y 
1-12 7 200 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) Y Y Y 
1-12 7 0/50 direct IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) Y Y Y 
1-12 7 0/50 direct IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) Y Y Y 
1-12 7 0/50 two-step IDST 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) Y Y Y 
1-12 7 0/50 two-step IDS 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) Y Y Y 
1-12 0 200 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) Y Y Y 
3-8 7 200 direct IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) Y Y Y 
3-8 7 200 direct IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) Y Y Y 
3-8 7 200 two-step IDST 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) Y Y Y 
3-8 7 200 two-step IDS 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
3-8 7 0/50 direct IDST 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 7 0/50 direct IDS 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 7 0/50 two-step IDST 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
3-8 7 0/50 two-step IDS 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y Y Y 
3-8 0 200 direct IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) Y Y Y 
3-8 0 0/50 direct IDS/IDST 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 48. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
 
203 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) Y Y Y 
1-12 7 200 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) N Y Y 
1-12 7 200 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) Y Y Y 
1-12 7 200 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) Y Y Y 
1-12 7 0/50 direct IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) Y Y Y 
1-12 7 0/50 direct IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) N Y Y 
1-12 7 0/50 two-step IDST 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) N Y Y 
1-12 7 0/50 two-step IDS 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) Y Y Y 
1-12 0 200 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) N Y Y 
1-12 0 0/50 direct IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) N Y Y 
1-12 0 0/50 two-step IDS/IDST 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) Y Y Y 
3-8 7 200 direct IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) N Y Y 
3-8 7 200 direct IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) Y Y Y 
3-8 7 200 two-step IDST 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) Y Y Y 
3-8 7 200 two-step IDS 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
3-8 7 0/50 direct IDST 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 7 0/50 direct IDS 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 7 0/50 two-step IDST 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
3-8 7 0/50 two-step IDS 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y N Y 
3-8 0 200 direct IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) N Y Y 
3-8 0 200 two-step IDS/IDST 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) Y Y Y 
3-8 0 0/50 direct IDS/IDST 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) N N Y 
3-8 0 0/50 two-step IDS/IDST 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
          % Agreement 66.67 91.67 100.00 
Table 49. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: percent difference in point estimates 
 
204 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 4.86 5.40 2.28 
1-12 County 200 two-step IDS/IDST 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 0.95 2.28 1.08 
1-12 County 0 direct IDS/IDST 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 7.57 5.94 5.36 
1-12 County 0 two-step IDS/IDST 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 5.80 1.44 4.92 
1-12 Block group 200 direct IDS/IDST 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.11 1.57 0.63 
1-12 Block group 200 two-step IDS/IDST 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 13.76 5.45 5.33 
1-12 Block group 50 direct IDS/IDST 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 14.31 12.50 7.58 
1-12 Block group 50 two-step IDS/IDST 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 6.73 2.65 4.98 
3-8 County 200 direct IDS/IDST 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.22 5.85 8.17 
3-8 County 200 two-step IDS/IDST 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 0.28 6.70 3.14 
3-8 County 0 direct IDS/IDST 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 3.78 2.35 6.54 
3-8 County 0 two-step IDS/IDST 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 3.94 5.14 2.04 
3-8 Block group 200 direct IDS/IDST 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 6.72 19.03 0.42 
3-8 Block group 200 two-step IDS/IDST 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 9.47 2.39 10.05 
3-8 Block group 50 direct IDS/IDST 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 4.00 11.59 2.39 
3-8 Block group 50 two-step IDS/IDST 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) 10.08 1.53 8.10 
         Range of % differences: 0.28-14.31 1.44-19.03 0.42-10.05 
Table 50. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
 
205 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) Y Y Y 
1-12 County 0 direct IDS/IDST 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) Y Y Y 
3-8 County 200 direct IDS/IDST 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) Y Y Y 
3-8 County 0 direct IDS/IDST 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 51. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
 
206 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) Y Y Y 
1-12 County 0 direct IDS/IDST 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) N Y Y 
1-12 Block group 50 direct IDS/IDST 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) Y Y N 
1-12 Block group 50 two-step IDS/IDST 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) N Y N 
3-8 County 200 direct IDS/IDST 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) Y N Y 
3-8 County 0 direct IDS/IDST 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) Y N N 
3-8 County 0 two-step IDS/IDST 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) Y N Y 
3-8 Block group 200 two-step IDS/IDST 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y N 
3-8 Block group 50 direct IDS/IDST 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y N Y 
3-8 Block group 50 two-step IDS/IDST 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
          % Agreement 87.50 75.00 75.00 
Table 52. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 7.07 10.62 2.82 
1-12 County 200 two-step IDS/IDST 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 5.17 7.43 1.81 
1-12 County 0 direct IDS/IDST 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 6.04 6.70 0.08 
1-12 County 0 two-step IDS/IDST 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 0.13 3.37 8.94 
1-12 Block group 200 direct IDS/IDST 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 11.01 9.15 13.79 
1-12 Block group 200 two-step IDS/IDST 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 9.23 0.29 0.60 
1-12 Block group 50 direct IDS/IDST 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 0.11 2.75 2.44 
1-12 Block group 50 two-step IDS/IDST 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 9.62 3.17 1.97 
3-8 County 200 direct IDS/IDST 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 12.41 33.50 11.24 
3-8 County 200 two-step IDS/IDST 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 6.20 17.65 8.41 
3-8 County 0 direct IDS/IDST 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 26.41 6.59 2.40 
3-8 County 0 two-step IDS/IDST 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 11.01 16.54 2.82 
3-8 Block group 200 direct IDS/IDST 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 12.78 13.12 13.30 
3-8 Block group 200 two-step IDS/IDST 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 8.06 0.69 2.93 
3-8 Block group 50 direct IDS/IDST 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 16.43 19.17 17.08 
3-8 Block group 50 two-step IDS/IDST 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) 26.09 15.42 8.25 
         Range of % differences: 0.11-26.41 0.29-33.50 0.08-17.08 
Table 53. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) Y Y Y 
1-12 County 0 direct IDS/IDST 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) Y Y Y 
3-8 County 200 direct IDS/IDST 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) Y Y Y 
3-8 County 0 direct IDS/IDST 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 54. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) Y Y Y 
1-12 County 0 direct IDS/IDST 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) N Y Y 
1-12 Block group 200 two-step IDS/IDST 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) N Y Y 
1-12 Block group 50 direct IDS/IDST 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) Y Y Y 
3-8 County 200 direct IDS/IDST 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) Y Y Y 
3-8 County 0 direct IDS/IDST 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) N Y Y 
3-8 Block group 200 two-step IDS/IDST 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) N N Y 
3-8 Block group 50 two-step IDS/IDST 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y N Y 
          % Agreement 75.00 87.50 100.00 
Table 55. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 7.84 8.40 6.81 
1-12 County 7 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 2.51 1.90 8.94 
1-12 County 7 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 22.99 8.76 1.93 
1-12 County 7 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 18.22 9.76 1.92 
1-12 County 0 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 14.92 2.44 1.30 
1-12 County 0 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 23.01 10.60 4.09 
1-12 Block group 7 direct IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 12.39 8.65 9.54 
1-12 Block group 7 direct IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 0.04 6.22 1.23 
1-12 Block group 7 two-step IDST 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 0.87 12.75 5.50 
1-12 Block group 7 two-step IDS 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 3.31 0.14 4.19 
1-12 Block group 0 direct IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 13.16 7.87 5.72 
1-12 Block group 0 two-step IDS/IDST 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 3.74 2.95 4.55 
3-8 County 7 direct IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 13.60 3.04 20.75 
3-8 County 7 direct IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 8.69 4.07 17.10 
3-8 County 7 two-step IDST 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 6.14 4.14 12.54 
3-8 County 7 two-step IDS 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 5.15 1.35 13.35 
3-8 County 0 direct IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 3.70 7.57 15.48 
3-8 County 0 two-step IDS/IDST 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 0.93 2.90 12.25 
3-8 Block group 7 direct IDST 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 10.00 5.86 0.19 
3-8 Block group 7 direct IDS 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 2.79 3.97 1.22 
3-8 Block group 7 two-step IDST 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 3.48 4.00 8.63 
3-8 Block group 7 two-step IDS 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 1.33 3.20 3.84 
3-8 Block group 0 direct IDS/IDST 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 0.08 3.51 0.76 
3-8 Block group 0 two-step IDS/IDST 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) 0.71 7.12 1.89 
         Range of % differences: 0.04-23.01 0.14-12.75 0.19-20.75 
Table 56. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) Y Y Y 
1-12 County 7 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) Y Y Y 
1-12 County 7 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) Y Y Y 
1-12 County 7 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) Y Y Y 
1-12 County 0 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) Y Y Y 
1-12 Block group 7 direct IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) Y Y Y 
1-12 Block group 7 direct IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) Y Y Y 
1-12 Block group 7 two-step IDST 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) Y Y Y 
1-12 Block group 7 two-step IDS 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) Y Y Y 
3-8 County 7 direct IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) Y Y Y 
3-8 County 7 direct IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) Y Y Y 
3-8 County 7 two-step IDST 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) Y Y Y 
3-8 County 7 two-step IDS 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y Y Y 
3-8 County 0 direct IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y Y Y 
3-8 Block group 7 direct IDST 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) Y Y Y 
3-8 Block group 7 direct IDS 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y Y Y 
3-8 Block group 7 two-step IDST 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y Y 
3-8 Block group 7 two-step IDS 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 57. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) N Y Y 
1-12 County 7 direct IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) N Y Y 
1-12 County 7 two-step IDST 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) N N Y 
1-12 County 7 two-step IDS 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) N N Y 
1-12 County 0 direct IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) N Y Y 
1-12 County 0 two-step IDS/IDST 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) N N Y 
1-12 Block group 7 direct IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) Y Y N 
1-12 Block group 7 direct IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) Y Y Y 
1-12 Block group 7 two-step IDST 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) Y N Y 
1-12 Block group 7 two-step IDS 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) Y Y N 
1-12 Block group 0 direct IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) Y Y N 
1-12 Block group 0 two-step IDS/IDST 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) Y Y Y 
3-8 County 7 direct IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) Y Y N 
3-8 County 7 direct IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) Y N Y 
3-8 County 7 two-step IDST 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) Y N N 
3-8 County 7 two-step IDS 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y Y N 
3-8 County 0 direct IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) Y Y N 
3-8 County 0 two-step IDS/IDST 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y N N 
3-8 Block group 7 direct IDST 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) Y Y Y 
3-8 Block group 7 direct IDS 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y Y Y 
3-8 Block group 7 two-step IDST 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y N 
3-8 Block group 7 two-step IDS 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y N N 
3-8 Block group 0 direct IDS/IDST 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y N Y 
          % Agreement 75.00 62.50 58.33 
Table 58. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 4.58 7.50 0.95 
1-12 County 7 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 0.51 9.30 6.07 
1-12 County 7 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 0.73 28.51 16.26 
1-12 County 7 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 3.02 18.12 1.34 
1-12 County 0 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.53 13.22 3.33 
1-12 County 0 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 2.02 7.36 5.79 
1-12 Block group 7 direct IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 7.74 22.32 1.99 
1-12 Block group 7 direct IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.72 10.34 4.69 
1-12 Block group 7 two-step IDST 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 9.94 11.29 0.45 
1-12 Block group 7 two-step IDS 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 3.87 4.24 2.67 
1-12 Block group 0 direct IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 12.84 22.17 6.68 
1-12 Block group 0 two-step IDS/IDST 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 14.97 0.79 1.30 
3-8 County 7 direct IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 6.64 20.99 18.59 
3-8 County 7 direct IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 0.83 34.06 10.00 
3-8 County 7 two-step IDST 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 23.47 17.97 13.24 
3-8 County 7 two-step IDS 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 13.08 9.52 23.07 
3-8 County 0 direct IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 39.30 7.17 1.15 
3-8 County 0 two-step IDS/IDST 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 30.09 43.12 34.07 
3-8 Block group 7 direct IDST 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 12.84 0.44 16.37 
3-8 Block group 7 direct IDS 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 4.02 3.37 5.73 
3-8 Block group 7 two-step IDST 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 11.98 25.07 8.98 
3-8 Block group 7 two-step IDS 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 13.84 23.41 5.14 
3-8 Block group 0 direct IDS/IDST 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 0.35 9.45 1.93 
3-8 Block group 0 two-step IDS/IDST 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) 4.31 8.76 0.19 
         Range of % differences: 0.35-39.30 0.44-43.12 0.19-34.07 
Table 59. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) Y Y Y 
1-12 County 7 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) Y Y Y 
1-12 County 7 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) Y Y Y 
1-12 County 7 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) Y Y Y 
1-12 County 0 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) Y Y Y 
1-12 Block group 7 direct IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) Y Y Y 
1-12 Block group 7 direct IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) Y Y Y 
1-12 Block group 7 two-step IDST 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) Y Y Y 
1-12 Block group 7 two-step IDS 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) Y Y Y 
3-8 County 7 direct IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) Y Y Y 
3-8 County 7 direct IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) Y Y Y 
3-8 County 7 two-step IDST 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) Y Y Y 
3-8 County 7 two-step IDS 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
3-8 County 0 direct IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
3-8 Block group 7 direct IDST 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 Block group 7 direct IDS 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 Block group 7 two-step IDST 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
3-8 Block group 7 two-step IDS 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 60. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) Y Y Y 
1-12 County 7 direct IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) Y Y Y 
1-12 County 7 two-step IDST 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) Y Y Y 
1-12 County 7 two-step IDS 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) Y Y Y 
1-12 County 0 direct IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) Y Y Y 
1-12 Block group 7 direct IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) Y Y Y 
1-12 Block group 7 direct IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) Y Y Y 
1-12 Block group 7 two-step IDST 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) N Y Y 
1-12 Block group 7 two-step IDS 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) N Y Y 
1-12 Block group 0 two-step IDS/IDST 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) N Y Y 
3-8 County 7 direct IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) Y Y Y 
3-8 County 7 direct IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) Y Y Y 
3-8 County 7 two-step IDST 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) Y Y Y 
3-8 County 7 two-step IDS 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
3-8 County 0 direct IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
3-8 Block group 7 direct IDST 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) N Y Y 
3-8 Block group 7 direct IDS 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 Block group 7 two-step IDST 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
3-8 Block group 7 two-step IDS 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y N Y 
3-8 Block group 0 direct IDS/IDST 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) Y N Y 
3-8 Block group 0 two-step IDS/IDST 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
          % Agreement 83.33 91.67 100.00 
Table 61. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 10.72 5.14 8.98 
1-12 County 7 200 IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 5.31 4.91 4.79 
1-12 County 7 0 IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 4.52 4.78 0.24 
1-12 County 7 0 IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 10.43 2.96 2.24 
1-12 County 0 200 IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) 0.50 12.58 3.59 
1-12 County 0 0 IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) 8.67 4.43 1.80 
1-12 Block group 7 200 IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 2.41 15.73 0.87 
1-12 Block group 7 200 IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 1.00 4.75 4.10 
1-12 Block group 7 50 IDST 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 13.93 11.64 3.18 
1-12 Block group 7 50 IDS 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 2.27 1.61 9.52 
1-12 Block group 0 200 IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) 13.87 8.63 1.87 
1-12 Block group 0 50 IDS/IDST 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) 23.23 13.54 3.04 
3-8 County 7 200 IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 14.49 6.82 7.83 
3-8 County 7 200 IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 11.28 4.13 13.56 
3-8 County 7 0 IDST 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 5.25 0.36 0.42 
3-8 County 7 0 IDS 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 2.55 9.54 9.81 
3-8 County 0 200 IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) 9.79 8.42 8.55 
3-8 County 0 0 IDS/IDST 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) 5.16 2.06 5.31 
3-8 Block group 7 200 IDST 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 4.57 6.09 1.98 
3-8 Block group 7 200 IDS 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 4.05 9.17 0.51 
3-8 Block group 7 50 IDST 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 8.91 3.78 10.41 
3-8 Block group 7 50 IDS 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 2.59 8.40 5.57 
3-8 Block group 0 200 IDS/IDST 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) 12.13 12.28 10.14 
3-8 Block group 0 50 IDS/IDST 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) 11.50 1.66 11.27 
         Range of % differences: 0.50-23.23 0.36-15.73 0.24-13.56 
Table 62. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) Y Y Y 
1-12 County 7 200 IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) Y Y Y 
1-12 County 7 0 IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) Y Y Y 
1-12 County 7 0 IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) Y Y Y 
1-12 County 0 200 IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) Y Y Y 
1-12 County 0 0 IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) Y Y Y 
1-12 Block group 7 200 IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) Y Y Y 
1-12 Block group 7 200 IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) Y Y Y 
1-12 Block group 7 50 IDST 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) Y Y Y 
1-12 Block group 7 50 IDS 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) Y Y Y 
3-8 County 7 200 IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) Y Y Y 
3-8 County 7 200 IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) Y Y Y 
3-8 County 7 0 IDST 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) Y Y Y 
3-8 County 7 0 IDS 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y Y Y 
3-8 County 0 200 IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) Y Y Y 
3-8 County 0 0 IDS/IDST 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y Y Y 
3-8 Block group 7 200 IDST 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) Y Y Y 
3-8 Block group 7 200 IDS 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y Y Y 
3-8 Block group 7 50 IDST 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y Y 
3-8 Block group 7 50 IDS 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 63. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) Y N Y 
1-12 County 7 200 IDS 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) Y N Y 
1-12 County 7 0 IDST 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) Y Y Y 
1-12 County 7 0 IDS 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) Y Y Y 
1-12 County 0 200 IDS/IDST 1.32 (1.07, 1.64) 1.32 (1.07, 1.64) 1.12 (0.90, 1.40) 1.32 (1.07, 1.62) 1.17 (0.94, 1.45) 1.16 (0.93, 1.44) Y N Y 
1-12 County 0 0 IDS/IDST 1.14 (0.90, 1.44) 1.35 (1.08, 1.70) 1.13 (0.89, 1.44) 1.04 (0.82, 1.32) 1.30 (1.03, 1.62) 1.11 (0.88, 1.41) Y Y Y 
1-12 Block group 7 200 IDST 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) N N Y 
1-12 Block group 7 200 IDS 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) Y Y Y 
1-12 Block group 7 50 IDST 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) N Y N 
1-12 Block group 7 50 IDS 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) Y Y N 
1-12 Block group 0 200 IDS/IDST 1.35 (1.08, 1.68) 1.38 (1.11, 1.72) 1.21 (0.96, 1.52) 1.17 (0.94, 1.46) 1.27 (1.02, 1.58) 1.19 (0.95, 1.48) N Y Y 
1-12 Block group 0 50 IDS/IDST 1.54 (1.22, 1.93) 1.49 (1.19, 1.88) 1.28 (1.01, 1.62) 1.22 (0.97, 1.53) 1.31 (1.04, 1.63) 1.24 (0.99, 1.55) N Y N 
3-8 County 7 200 IDST 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) Y N Y 
3-8 County 7 200 IDS 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) Y Y Y 
3-8 County 7 0 IDST 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) Y Y Y 
3-8 County 7 0 IDS 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y N N 
3-8 County 0 200 IDS/IDST 1.03 (0.83, 1.27) 1.15 (0.94, 1.42) 1.10 (0.89, 1.36) 1.14 (0.91, 1.41) 1.26 (1.02, 1.55) 1.20 (0.97, 1.49) Y N Y 
3-8 County 0 0 IDS/IDST 1.07 (0.84, 1.36) 1.25 (0.99, 1.57) 1.29 (1.02, 1.62) 1.12 (0.88, 1.43) 1.22 (0.96, 1.54) 1.36 (1.08, 1.71) Y Y Y 
3-8 Block group 7 200 IDST 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) Y Y Y 
3-8 Block group 7 200 IDS 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y Y Y 
3-8 Block group 7 50 IDST 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) Y Y N 
3-8 Block group 7 50 IDS 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y N N 
3-8 Block group 0 200 IDS/IDST 1.05 (0.84, 1.31) 1.15 (0.93, 1.43) 1.22 (0.98, 1.51) 1.18 (0.94, 1.48) 1.30 (1.04, 1.62) 1.35 (1.08, 1.68) Y N N 
3-8 Block group 0 50 IDS/IDST 1.05 (0.83, 1.31) 1.19 (0.96, 1.49) 1.23 (0.99, 1.53) 1.17 (0.94, 1.48) 1.21 (0.97, 1.52) 1.37 (1.10, 1.71) Y Y N 
          % Agreement 83.33 62.50 66.67 
Table 64. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 4.53 7.86 6.68 
1-12 County 7 200 IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 14.18 2.69 7.21 
1-12 County 7 0 IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 8.37 28.86 8.66 
1-12 County 7 0 IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 11.68 11.54 0.20 
1-12 County 0 200 IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) 1.96 20.68 6.20 
1-12 County 0 0 IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) 5.52 14.85 8.66 
1-12 Block group 7 200 IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 13.20 14.39 15.38 
1-12 Block group 7 200 IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 4.26 14.44 7.13 
1-12 Block group 7 50 IDST 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 15.39 3.29 13.84 
1-12 Block group 7 50 IDS 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 2.11 8.36 5.11 
1-12 Block group 0 200 IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) 15.96 23.80 7.28 
1-12 Block group 0 50 IDS/IDST 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) 11.84 2.45 0.70 
3-8 County 7 200 IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 5.58 2.94 2.88 
3-8 County 7 200 IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 3.68 17.25 0.86 
3-8 County 7 0 IDST 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 35.42 0.11 2.50 
3-8 County 7 0 IDS 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 10.24 7.57 12.29 
3-8 County 0 200 IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) 22.21 33.89 20.45 
3-8 County 0 0 IDS/IDST 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) 46.94 2.42 12.71 
3-8 Block group 7 200 IDST 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 17.85 14.04 18.58 
3-8 Block group 7 200 IDS 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 15.75 1.75 6.25 
3-8 Block group 7 50 IDST 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 6.95 11.57 6.75 
3-8 Block group 7 50 IDS 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 2.10 18.35 4.63 
3-8 Block group 0 200 IDS/IDST 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) 36.25 15.55 22.40 
3-8 Block group 0 50 IDS/IDST 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) 40.07 16.23 20.67 
         Range of % differences: 1.96-46.94 0.11-33.89 0.20-22.40 
Table 65. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) Y Y Y 
1-12 County 7 200 IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) Y Y Y 
1-12 County 7 0 IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) Y Y Y 
1-12 County 7 0 IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) Y Y Y 
1-12 County 0 200 IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) Y Y Y 
1-12 County 0 0 IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) Y Y Y 
1-12 Block group 7 200 IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) Y Y Y 
1-12 Block group 7 200 IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) Y Y Y 
1-12 Block group 7 50 IDST 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) Y Y Y 
1-12 Block group 7 50 IDS 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) Y Y Y 
3-8 County 7 200 IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) Y Y Y 
3-8 County 7 200 IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) Y Y Y 
3-8 County 7 0 IDST 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) Y Y Y 
3-8 County 7 0 IDS 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
3-8 County 0 200 IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) Y Y Y 
3-8 County 0 0 IDS/IDST 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
3-8 Block group 7 200 IDST 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) Y Y Y 
3-8 Block group 7 200 IDS 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
3-8 Block group 7 50 IDST 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
3-8 Block group 7 50 IDS 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 66. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) Y Y Y 
1-12 County 7 200 IDS 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) Y Y Y 
1-12 County 7 0 IDST 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) Y Y Y 
1-12 County 7 0 IDS 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) Y Y Y 
1-12 County 0 200 IDS/IDST 1.11 (0.72, 1.70) 0.84 (0.53, 1.33) 1.12 (0.73, 1.72) 1.09 (0.70, 1.68) 1.04 (0.67, 1.61) 1.05 (0.68, 1.63) Y Y Y 
1-12 County 0 0 IDS/IDST 1.13 (0.70, 1.81) 0.96 (0.59, 1.58) 1.08 (0.67, 1.75) 1.06 (0.66, 1.73) 1.12 (0.69, 1.80) 0.99 (0.61, 1.62) Y Y Y 
1-12 Block group 7 200 IDST 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) Y Y Y 
1-12 Block group 7 200 IDS 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) N Y Y 
1-12 Block group 7 50 IDST 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) N Y Y 
1-12 Block group 7 50 IDS 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) N Y Y 
1-12 Block group 0 200 IDS/IDST 1.41 (0.91, 2.17) 0.90 (0.56, 1.45) 1.14 (0.73, 1.80) 1.65 (1.05, 2.58) 1.14 (0.70, 1.85) 1.23 (0.77, 1.97) N Y Y 
1-12 Block group 0 50 IDS/IDST 1.60 (1.02, 2.51) 1.12 (0.69, 1.82) 1.22 (0.76, 1.96) 1.42 (0.90, 2.23) 1.15 (0.72, 1.85) 1.21 (0.76, 1.94) N Y Y 
3-8 County 7 200 IDST 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) Y Y Y 
3-8 County 7 200 IDS 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) Y Y Y 
3-8 County 7 0 IDST 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) Y Y Y 
3-8 County 7 0 IDS 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
3-8 County 0 200 IDS/IDST 1.40 (0.89, 2.20) 1.39 (0.88, 2.18) 1.34 (0.85, 2.12) 1.12 (0.73, 1.72) 0.98 (0.63, 1.53) 1.09 (0.71, 1.68) Y Y Y 
3-8 County 0 0 IDS/IDST 0.94 (0.55, 1.60) 1.49 (0.92, 2.40) 1.36 (0.83, 2.21) 1.51 (0.90, 2.54) 1.52 (0.91, 2.55) 1.54 (0.92, 2.57) Y Y Y 
3-8 Block group 7 200 IDST 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) N Y Y 
3-8 Block group 7 200 IDS 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
3-8 Block group 7 50 IDST 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) Y Y Y 
3-8 Block group 7 50 IDS 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y N Y 
3-8 Block group 0 200 IDS/IDST 1.71 (1.06, 2.75) 1.50 (0.92, 2.44) 1.57 (0.97, 2.54) 1.19 (0.75, 1.89) 1.28 (0.81, 2.02) 1.25 (0.79, 1.98) N Y Y 
3-8 Block group 0 50 IDS/IDST 1.71 (1.05, 2.77) 1.65 (1.01, 2.68) 1.54 (0.94, 2.52) 1.14 (0.71, 1.83) 1.40 (0.89, 2.20) 1.25 (0.79, 1.99) N N Y 
          % Agreement 66.67 91.67 100.00 
Table 67. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) 0.82 0.25 2.47 
1-12 County 7 200 two-step 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) 4.60 0.02 1.72 
1-12 County 7 0 direct 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) 6.14 6.75 4.60 
1-12 County 7 0 two-step 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) 0.22 0.98 2.12 
1-12 Block group 7 200 direct 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) 5.07 6.57 3.38 
1-12 Block group 7 200 two-step 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) 8.47 17.54 6.61 
1-12 Block group 7 50 direct 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) 7.37 8.30 7.40 
1-12 Block group 7 50 two-step 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) 4.30 4.96 5.30 
3-8 County 7 200 direct 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) 7.29 3.83 4.02 
3-8 County 7 200 two-step 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) 4.07 7.12 1.73 
3-8 County 7 0 direct 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) 2.37 4.86 7.70 
3-8 County 7 0 two-step 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) 5.07 4.33 2.54 
3-8 Block group 7 200 direct 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) 5.64 13.24 2.78 
3-8 Block group 7 200 two-step 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) 6.16 10.15 1.32 
3-8 Block group 7 50 direct 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) 12.84 15.11 1.37 
3-8 Block group 7 50 two-step 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) 1.35 2.96 3.48 
         Range of % differences: 0.22-12.84 0.02-17.54 1.32-7.70 
Table 68. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) Y Y Y 
1-12 County 7 200 two-step 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) Y Y Y 
1-12 County 7 0 direct 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) Y Y Y 
1-12 County 7 0 two-step 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) Y Y Y 
1-12 Block group 7 200 direct 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) Y Y Y 
1-12 Block group 7 200 two-step 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) Y Y Y 
1-12 Block group 7 50 direct 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) Y Y Y 
1-12 Block group 7 50 two-step 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) Y Y Y 
3-8 County 7 200 direct 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) Y Y Y 
3-8 County 7 200 two-step 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) Y Y Y 
3-8 County 7 0 direct 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) Y Y Y 
3-8 County 7 0 two-step 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y Y Y 
3-8 Block group 7 200 direct 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) Y Y Y 
3-8 Block group 7 200 two-step 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y Y Y 
3-8 Block group 7 50 direct 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y Y Y 
3-8 Block group 7 50 two-step 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 69. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.25 (1.01, 1.54) 1.26 (1.02, 1.55) 1.07 (0.86, 1.33) 1.26 (1.02, 1.56) 1.25 (1.01, 1.55) 1.09 (0.88, 1.36) Y Y Y 
1-12 County 7 200 two-step 1.39 (1.13, 1.72) 1.19 (0.96, 1.48) 1.17 (0.94, 1.46) 1.33 (1.08, 1.64) 1.19 (0.96, 1.48) 1.15 (0.92, 1.43) Y Y Y 
1-12 County 7 0 direct 1.15 (0.91, 1.46) 1.37 (1.09, 1.72) 1.14 (0.90, 1.45) 1.23 (0.97, 1.55) 1.28 (1.01, 1.61) 1.20 (0.94, 1.52) Y Y Y 
1-12 County 7 0 two-step 1.10 (0.87, 1.40) 1.30 (1.04, 1.64) 1.15 (0.91, 1.45) 1.11 (0.87, 1.40) 1.32 (1.05, 1.65) 1.17 (0.93, 1.48) Y Y Y 
1-12 Block group 7 200 direct 1.27 (1.02, 1.58) 1.31 (1.06, 1.64) 1.16 (0.93, 1.45) 1.33 (1.07, 1.66) 1.40 (1.13, 1.75) 1.20 (0.96, 1.51) Y Y Y 
1-12 Block group 7 200 two-step 1.24 (0.99, 1.54) 1.12 (0.90, 1.40) 1.17 (0.94, 1.46) 1.35 (1.08, 1.68) 1.34 (1.07, 1.67) 1.25 (1.00, 1.57) N N Y 
1-12 Block group 7 50 direct 1.43 (1.14, 1.80) 1.43 (1.14, 1.80) 1.28 (1.01, 1.61) 1.33 (1.07, 1.67) 1.32 (1.05, 1.65) 1.19 (0.94, 1.49) Y Y N 
1-12 Block group 7 50 two-step 1.25 (1.00, 1.56) 1.28 (1.02, 1.60) 1.24 (0.99, 1.55) 1.30 (1.04, 1.63) 1.34 (1.07, 1.68) 1.30 (1.04, 1.64) N Y N 
3-8 County 7 200 direct 0.95 (0.76, 1.17) 1.18 (0.96, 1.45) 1.06 (0.86, 1.30) 1.02 (0.82, 1.26) 1.22 (1.00, 1.50) 1.01 (0.82, 1.26) Y Y Y 
3-8 County 7 200 two-step 1.09 (0.88, 1.36) 1.26 (1.02, 1.55) 1.14 (0.92, 1.42) 1.14 (0.92, 1.41) 1.17 (0.95, 1.45) 1.16 (0.94, 1.44) Y N Y 
3-8 County 7 0 direct 1.08 (0.85, 1.38) 1.21 (0.96, 1.53) 1.30 (1.03, 1.64) 1.11 (0.87, 1.41) 1.28 (1.01, 1.61) 1.20 (0.95, 1.52) Y N N 
3-8 County 7 0 two-step 1.03 (0.81, 1.31) 1.21 (0.96, 1.53) 1.30 (1.03, 1.63) 1.08 (0.85, 1.37) 1.16 (0.92, 1.47) 1.33 (1.06, 1.67) Y Y Y 
3-8 Block group 7 200 direct 1.06 (0.85, 1.32) 1.22 (0.98, 1.52) 1.18 (0.95, 1.47) 1.12 (0.89, 1.41) 1.39 (1.12, 1.73) 1.21 (0.97, 1.52) Y N Y 
3-8 Block group 7 200 two-step 1.01 (0.81, 1.27) 1.15 (0.93, 1.43) 1.20 (0.97, 1.49) 1.08 (0.86, 1.35) 1.27 (1.02, 1.58) 1.22 (0.98, 1.52) Y N Y 
3-8 Block group 7 50 direct 0.96 (0.76, 1.20) 1.15 (0.93, 1.43) 1.18 (0.95, 1.47) 1.09 (0.87, 1.37) 1.34 (1.08, 1.67) 1.20 (0.96, 1.50) Y N Y 
3-8 Block group 7 50 two-step 1.05 (0.83, 1.32) 1.20 (0.96, 1.49) 1.31 (1.06, 1.63) 1.06 (0.85, 1.33) 1.23 (0.99, 1.54) 1.27 (1.02, 1.58) Y Y Y 
          % Agreement 87.50 62.50 81.25 
Table 70. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) 7.44 8.11 5.30 
1-12 County 7 200 two-step 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) 2.23 2.94 8.59 
1-12 County 7 0 direct 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) 3.36 9.91 0.18 
1-12 County 7 0 two-step 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) 0.05 7.59 9.03 
1-12 Block group 7 200 direct 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) 21.37 18.40 18.55 
1-12 Block group 7 200 two-step 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) 3.98 18.45 3.94 
1-12 Block group 7 50 direct 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) 15.40 6.38 11.90 
1-12 Block group 7 50 two-step 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) 2.11 11.44 7.05 
3-8 County 7 200 direct 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) 6.00 22.32 6.22 
3-8 County 7 200 two-step 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) 3.26 8.05 9.96 
3-8 County 7 0 direct 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) 11.80 9.07 14.83 
3-8 County 7 0 two-step 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) 13.71 16.50 0.05 
3-8 Block group 7 200 direct 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) 8.67 3.84 10.62 
3-8 Block group 7 200 two-step 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) 6.56 8.47 1.75 
3-8 Block group 7 50 direct 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 0.16 0.03 0.03 
3-8 Block group 7 50 two-step 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) 4.70 6.79 2.09 
         Range of % differences: 0.05-21.37 0.03-22.32 0.03-18.55 
Table 71. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) Y Y Y 
1-12 County 7 200 two-step 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) Y Y Y 
1-12 County 7 0 direct 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) Y Y Y 
1-12 County 7 0 two-step 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) Y Y Y 
1-12 Block group 7 200 direct 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) Y Y Y 
1-12 Block group 7 200 two-step 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) Y Y Y 
1-12 Block group 7 50 direct 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) Y Y Y 
1-12 Block group 7 50 two-step 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) Y Y Y 
3-8 County 7 200 direct 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) Y Y Y 
3-8 County 7 200 two-step 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) Y Y Y 
3-8 County 7 0 direct 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) Y Y Y 
3-8 County 7 0 two-step 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
3-8 Block group 7 200 direct 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) Y Y Y 
3-8 Block group 7 200 two-step 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
3-8 Block group 7 50 direct 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 Block group 7 50 two-step 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 72. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.10 (0.72, 1.69) 0.86 (0.55, 1.36) 1.09 (0.71, 1.68) 1.19 (0.77, 1.83) 0.94 (0.59, 1.48) 1.15 (0.75, 1.78) Y Y Y 
1-12 County 7 200 two-step 1.06 (0.68, 1.63) 0.93 (0.60, 1.46) 1.17 (0.76, 1.79) 1.03 (0.67, 1.59) 0.96 (0.62, 1.50) 1.07 (0.70, 1.65) Y Y Y 
1-12 County 7 0 direct 1.16 (0.72, 1.86) 0.93 (0.57, 1.53) 1.08 (0.67, 1.75) 1.20 (0.74, 1.93) 1.03 (0.63, 1.69) 1.08 (0.67, 1.76) Y Y Y 
1-12 County 7 0 two-step 1.06 (0.65, 1.74) 1.24 (0.78, 2.00) 0.99 (0.60, 1.63) 1.06 (0.65, 1.74) 1.15 (0.71, 1.87) 1.09 (0.67, 1.77) Y Y Y 
1-12 Block group 7 200 direct 1.27 (0.82, 1.95) 0.82 (0.51, 1.32) 1.09 (0.70, 1.70) 1.57 (1.01, 2.45) 0.98 (0.60, 1.61) 1.31 (0.83, 2.08) N Y Y 
1-12 Block group 7 200 two-step 1.44 (0.93, 2.25) 0.94 (0.58, 1.54) 1.27 (0.81, 2.00) 1.50 (0.96, 2.35) 1.14 (0.71, 1.83) 1.22 (0.77, 1.95) Y Y Y 
1-12 Block group 7 50 direct 1.37 (0.88, 2.13) 1.02 (0.64, 1.64) 1.11 (0.70, 1.76) 1.60 (1.02, 2.50) 1.09 (0.67, 1.78) 1.25 (0.78, 2.01) N Y Y 
1-12 Block group 7 50 two-step 1.60 (1.02, 2.50) 1.06 (0.65, 1.73) 1.28 (0.80, 2.04) 1.56 (0.99, 2.46) 1.19 (0.74, 1.91) 1.19 (0.74, 1.92) N Y Y 
3-8 County 7 200 direct 1.16 (0.74, 1.83) 1.24 (0.79, 1.93) 1.28 (0.82, 1.99) 1.23 (0.80, 1.90) 0.99 (0.63, 1.56) 1.20 (0.77, 1.85) Y Y Y 
3-8 County 7 200 two-step 1.23 (0.78, 1.93) 1.27 (0.81, 1.99) 1.31 (0.84, 2.05) 1.19 (0.76, 1.85) 1.17 (0.75, 1.83) 1.19 (0.76, 1.85) Y Y Y 
3-8 County 7 0 direct 1.09 (0.64, 1.85) 1.53 (0.93, 2.50) 1.54 (0.94, 2.52) 1.22 (0.74, 2.04) 1.39 (0.85, 2.28) 1.32 (0.81, 2.18) Y Y Y 
3-8 County 7 0 two-step 1.56 (0.93, 2.60) 1.52 (0.91, 2.55) 1.50 (0.90, 2.51) 1.36 (0.82, 2.25) 1.29 (0.77, 2.15) 1.50 (0.91, 2.46) Y Y Y 
3-8 Block group 7 200 direct 1.64 (1.03, 2.63) 1.37 (0.84, 2.22) 1.53 (0.95, 2.46) 1.51 (0.95, 2.39) 1.31 (0.82, 2.11) 1.37 (0.86, 2.20) N Y Y 
3-8 Block group 7 200 two-step 1.37 (0.87, 2.17) 1.19 (0.74, 1.90) 1.27 (0.80, 2.01) 1.29 (0.81, 2.04) 1.29 (0.81, 2.05) 1.29 (0.81, 2.05) Y Y Y 
3-8 Block group 7 50 direct 1.44 (0.91, 2.30) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) 1.45 (0.91, 2.31) 1.36 (0.85, 2.18) 1.30 (0.81, 2.09) Y Y Y 
3-8 Block group 7 50 two-step 1.55 (0.96, 2.49) 1.53 (0.95, 2.46) 1.39 (0.85, 2.25) 1.48 (0.91, 2.39) 1.63 (1.02, 2.62) 1.36 (0.83, 2.21) Y N Y 
          % Agreement 75.00 93.75 100.00 
Table 73. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 15.95 1.23 0.23 
County 7 200 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 9.74 2.54 3.39 
County 7 200 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 13.39 6.89 2.23 
County 7 200 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 20.81 7.98 2.21 
County 7 0 direct IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 9.97 8.56 10.44 
County 7 0 direct IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 9.53 8.73 9.82 
County 7 0 two-step IDST 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 3.59 5.81 1.51 
County 7 0 two-step IDS 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 7.40 8.64 6.45 
County 0 200 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 16.72 5.79 0.38 
County 0 200 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 10.94 2.09 0.44 
County 0 0 direct IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 6.56 8.58 7.86 
County 0 0 two-step IDS/IDST 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 1.06 11.42 4.03 
Block group 7 200 direct IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 18.68 2.74 1.93 
Block group 7 200 direct IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 9.76 3.37 3.35 
Block group 7 200 two-step IDST 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 16.24 4.26 0.39 
Block group 7 200 two-step IDS 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 14.45 1.54 1.53 
Block group 7 50 direct IDST 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 13.27 5.00 3.71 
Block group 7 50 direct IDS 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 6.68 1.70 1.12 
Block group 7 50 two-step IDST 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 10.76 0.19 1.65 
Block group 7 50 two-step IDS 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 5.79 4.98 3.55 
Block group 0 200 direct IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 23.89 1.97 6.67 
Block group 0 200 two-step IDS/IDST 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 18.56 1.98 2.71 
Block group 0 50 direct IDS/IDST 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 16.74 0.90 1.82 
Block group 0 50 two-step IDS/IDST 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) 10.04 1.94 2.49 
         Range of % differences: 1.06-23.89 0.19-11.42 0.23-10.44 
Table 74. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) Y Y Y 
County 7 200 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) Y Y Y 
County 7 200 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) Y Y Y 
County 7 200 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) Y Y Y 
County 7 0 direct IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) Y Y Y 
County 7 0 direct IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) Y Y Y 
County 7 0 two-step IDST 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) Y Y Y 
County 7 0 two-step IDS 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) Y Y Y 
County 0 200 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) Y Y Y 
County 0 200 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) Y Y Y 
County 0 0 direct IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) Y Y Y 
County 0 0 two-step IDS/IDST 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) Y Y Y 
Block group 7 200 direct IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) Y Y Y 
Block group 7 200 direct IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) Y Y Y 
Block group 7 200 two-step IDST 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) Y Y Y 
Block group 7 200 two-step IDS 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) Y Y Y 
Block group 7 50 direct IDST 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) Y Y Y 
Block group 7 50 direct IDS 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
Block group 7 50 two-step IDST 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) Y Y Y 
Block group 7 50 two-step IDS 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
Block group 0 200 direct IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y Y Y 
Block group 0 50 direct IDS/IDST 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 75. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) N Y Y 
County 7 200 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) N N Y 
County 7 200 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) N Y Y 
County 7 200 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) N Y Y 
County 7 0 direct IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) N N Y 
County 7 0 direct IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) N N Y 
County 7 0 two-step IDST 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) Y N Y 
County 7 0 two-step IDS 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) N Y Y 
County 0 200 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) N N Y 
County 0 200 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) N Y Y 
County 0 0 direct IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) N Y Y 
County 0 0 two-step IDS/IDST 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) Y N Y 
Block group 7 200 direct IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) N Y Y 
Block group 7 200 direct IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) Y Y Y 
Block group 7 200 two-step IDST 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) N Y Y 
Block group 7 200 two-step IDS 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) N Y Y 
Block group 7 50 direct IDST 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) Y Y Y 
Block group 7 50 direct IDS 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
Block group 7 50 two-step IDST 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) Y Y Y 
Block group 7 50 two-step IDS 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
Block group 0 200 direct IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) N Y Y 
Block group 0 200 two-step IDS/IDST 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) N Y Y 
Block group 0 50 direct IDS/IDST 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) N Y Y 
Block group 0 50 two-step IDS/IDST 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
          % Agreement 33.33 75.00 100.00 
Table 76. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 4.39 2.25 11.42 
County 7 200 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 3.96 5.12 5.68 
County 7 200 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 10.66 0.47 0.35 
County 7 200 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 12.37 14.73 2.84 
County 7 0 direct IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 15.90 19.68 3.90 
County 7 0 direct IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 15.26 15.62 6.45 
County 7 0 two-step IDST 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 15.95 17.34 10.28 
County 7 0 two-step IDS 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 2.71 11.91 0.96 
County 0 200 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 19.62 3.68 2.15 
County 0 200 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 6.13 6.88 2.54 
County 0 0 direct IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 11.80 15.39 3.85 
County 0 0 two-step IDS/IDST 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 1.62 17.13 8.21 
Block group 7 200 direct IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 12.09 7.01 4.96 
Block group 7 200 direct IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.34 5.39 1.67 
Block group 7 200 two-step IDST 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 4.87 6.67 1.40 
Block group 7 200 two-step IDS 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 15.91 11.20 4.59 
Block group 7 50 direct IDST 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 21.11 0.08 1.87 
Block group 7 50 direct IDS 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 3.08 1.07 9.48 
Block group 7 50 two-step IDST 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 0.21 5.11 6.36 
Block group 7 50 two-step IDS 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 2.08 5.23 4.21 
Block group 0 200 direct IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 18.44 7.13 0.96 
Block group 0 200 two-step IDS/IDST 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 0.52 2.40 7.54 
Block group 0 50 direct IDS/IDST 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 22.12 9.48 2.96 
Block group 0 50 two-step IDS/IDST 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) 2.84 15.05 4.08 
         Range of % differences: 0.21-22.12 0.08-19.68 0.35-11.42 
Table 77. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) Y Y Y 
County 7 200 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) Y Y Y 
County 7 200 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) Y Y Y 
County 7 200 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) Y Y Y 
County 7 0 direct IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) Y Y Y 
County 7 0 direct IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) Y Y Y 
County 7 0 two-step IDST 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) Y Y Y 
County 7 0 two-step IDS 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y Y Y 
County 0 200 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) Y Y Y 
County 0 200 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) Y Y Y 
County 0 0 direct IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) Y Y Y 
County 0 0 two-step IDS/IDST 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y Y Y 
Block group 7 200 direct IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) Y Y Y 
Block group 7 200 direct IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) Y Y Y 
Block group 7 200 two-step IDST 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) Y Y Y 
Block group 7 200 two-step IDS 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) Y Y Y 
Block group 7 50 direct IDST 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) Y Y Y 
Block group 7 50 direct IDS 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) Y Y Y 
Block group 7 50 two-step IDST 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y Y 
Block group 7 50 two-step IDS 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
Block group 0 200 direct IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y Y 
Block group 0 50 direct IDS/IDST 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 78. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) Y Y Y 
County 7 200 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) Y Y Y 
County 7 200 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) N Y Y 
County 7 200 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) N N Y 
County 7 0 direct IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) Y N Y 
County 7 0 direct IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) Y N N 
County 7 0 two-step IDST 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) Y N Y 
County 7 0 two-step IDS 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y N Y 
County 0 200 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) N Y Y 
County 0 200 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) Y N Y 
County 0 0 direct IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) Y N Y 
County 0 0 two-step IDS/IDST 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y N Y 
Block group 7 200 direct IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) N Y Y 
Block group 7 200 direct IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) N Y Y 
Block group 7 200 two-step IDST 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) N Y Y 
Block group 7 200 two-step IDS 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) N Y Y 
Block group 7 50 direct IDST 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) N Y Y 
Block group 7 50 direct IDS 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) Y Y Y 
Block group 7 50 two-step IDST 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y Y 
Block group 7 50 two-step IDS 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
Block group 0 200 direct IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) N Y Y 
Block group 0 200 two-step IDS/IDST 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y N 
Block group 0 50 direct IDS/IDST 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) N Y Y 
Block group 0 50 two-step IDS/IDST 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) N Y Y 
          % Agreement 54.17 66.67 91.67 
Table 79. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 2.18 1.45 0.63 
1-12 7 200 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 4.75 3.11 1.85 
1-12 7 200 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 2.21 3.49 0.56 
1-12 7 200 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 0.27 0.94 0.40 
1-12 7 0/50 direct IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 15.94 8.88 3.22 
1-12 7 0/50 direct IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 10.18 8.27 0.63 
1-12 7 0/50 two-step IDST 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 16.28 9.11 4.24 
1-12 7 0/50 two-step IDS 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 16.47 6.22 1.59 
1-12 0 200 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 10.46 3.26 8.01 
1-12 0 200 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 4.60 0.33 4.42 
1-12 0 0/50 direct IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 16.25 6.86 4.93 
1-12 0 0/50 two-step IDS/IDST 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 14.06 6.81 2.20 
3-8 7 200 direct IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 0.57 0.05 1.53 
3-8 7 200 direct IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 4.73 2.27 1.81 
3-8 7 200 two-step IDST 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 0.65 6.13 3.18 
3-8 7 200 two-step IDS 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 6.68 7.38 3.34 
3-8 7 0/50 direct IDST 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 7.29 4.69 10.92 
3-8 7 0/50 direct IDS 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 6.03 2.16 8.08 
3-8 7 0/50 two-step IDST 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 9.13 3.49 4.38 
3-8 7 0/50 two-step IDS 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 3.31 7.40 1.31 
3-8 0 200 direct IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 3.23 7.08 0.96 
3-8 0 200 two-step IDS/IDST 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 3.06 3.74 1.27 
3-8 0 0/50 direct IDS/IDST 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 7.05 2.62 4.75 
3-8 0 0/50 two-step IDS/IDST 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) 5.09 2.68 4.33 
         Range of % differences: 0.27-16.47 0.05-9.11 0.40-10.92 
Table 80. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) Y Y Y 
1-12 7 200 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) Y Y Y 
1-12 7 200 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) Y Y Y 
1-12 7 200 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) Y Y Y 
1-12 7 0/50 direct IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) Y Y Y 
1-12 7 0/50 direct IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) Y Y Y 
1-12 7 0/50 two-step IDST 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) Y Y Y 
1-12 7 0/50 two-step IDS 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y Y Y 
1-12 0 200 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y Y Y 
3-8 7 200 direct IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) Y Y Y 
3-8 7 200 direct IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) Y Y Y 
3-8 7 200 two-step IDST 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) Y Y Y 
3-8 7 200 two-step IDS 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) Y Y Y 
3-8 7 0/50 direct IDST 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) Y Y Y 
3-8 7 0/50 direct IDS 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
3-8 7 0/50 two-step IDST 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) Y Y Y 
3-8 7 0/50 two-step IDS 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
3-8 0 200 direct IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 81. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) Y Y Y 
1-12 7 200 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) Y Y Y 
1-12 7 200 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) Y Y Y 
1-12 7 200 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) Y Y Y 
1-12 7 0/50 direct IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) N N Y 
1-12 7 0/50 direct IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) N N Y 
1-12 7 0/50 two-step IDST 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) N N Y 
1-12 7 0/50 two-step IDS 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) N Y Y 
1-12 0 200 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) N Y Y 
1-12 0 0/50 two-step IDS/IDST 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) N N Y 
3-8 7 200 direct IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) Y Y Y 
3-8 7 200 direct IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) N N Y 
3-8 7 200 two-step IDST 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) Y Y Y 
3-8 7 200 two-step IDS 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) Y Y Y 
3-8 7 0/50 direct IDST 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) Y Y Y 
3-8 7 0/50 direct IDS 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
3-8 7 0/50 two-step IDST 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) N Y Y 
3-8 7 0/50 two-step IDS 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
3-8 0 200 direct IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) Y N Y 
3-8 0 200 two-step IDS/IDST 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) N Y Y 
3-8 0 0/50 two-step IDS/IDST 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) N Y Y 
          % Agreement 58.33 75.00 100.00 
Table 82. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 2.19 1.55 0.50 
1-12 7 200 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 12.05 4.90 2.74 
1-12 7 200 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 12.81 5.83 1.75 
1-12 7 200 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 4.38 6.34 4.83 
1-12 7 0/50 direct IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 24.82 17.76 8.79 
1-12 7 0/50 direct IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 11.43 24.27 0.79 
1-12 7 0/50 two-step IDST 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 34.33 16.17 13.34 
1-12 7 0/50 two-step IDS 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 28.92 15.85 7.26 
1-12 0 200 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 2.84 8.47 0.08 
1-12 0 200 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 13.63 1.73 8.49 
1-12 0 0/50 direct IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 30.79 26.28 11.45 
1-12 0 0/50 two-step IDS/IDST 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 28.01 8.97 10.12 
3-8 7 200 direct IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 9.89 7.71 5.97 
3-8 7 200 direct IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 14.66 5.17 4.62 
3-8 7 200 two-step IDST 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 2.72 12.02 2.80 
3-8 7 200 two-step IDS 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 7.93 9.88 2.60 
3-8 7 0/50 direct IDST 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 19.63 2.02 3.03 
3-8 7 0/50 direct IDS 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 29.60 7.66 15.11 
3-8 7 0/50 two-step IDST 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 18.43 3.93 9.42 
3-8 7 0/50 two-step IDS 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 33.59 9.18 12.42 
3-8 0 200 direct IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 4.03 5.02 1.12 
3-8 0 200 two-step IDS/IDST 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 7.00 6.21 1.58 
3-8 0 0/50 direct IDS/IDST 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 20.57 1.53 4.66 
3-8 0 0/50 two-step IDS/IDST 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) 32.36 6.88 5.99 
         Range of % differences: 2.19-34.33 1.53-26.28 0.08-15.11 
Table 83. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
 
238 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) Y Y Y 
1-12 7 200 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) Y Y Y 
1-12 7 200 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) Y Y Y 
1-12 7 200 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) Y Y Y 
1-12 7 0/50 direct IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) Y Y Y 
1-12 7 0/50 direct IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) Y Y Y 
1-12 7 0/50 two-step IDST 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) Y Y Y 
1-12 7 0/50 two-step IDS 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) Y Y Y 
1-12 0 200 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) Y Y Y 
3-8 7 200 direct IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) Y Y Y 
3-8 7 200 direct IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) Y Y Y 
3-8 7 200 two-step IDST 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) Y Y Y 
3-8 7 200 two-step IDS 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) Y Y Y 
3-8 7 0/50 direct IDST 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) Y Y Y 
3-8 7 0/50 direct IDS 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) Y Y Y 
3-8 7 0/50 two-step IDST 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y Y 
3-8 7 0/50 two-step IDS 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
3-8 0 200 direct IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 84. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: agreement between prevalence ratios 
 
239 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) Y Y Y 
1-12 7 200 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) N Y Y 
1-12 7 200 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) N Y Y 
1-12 7 200 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) Y Y Y 
1-12 7 0/50 direct IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) N N N 
1-12 7 0/50 direct IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) N N Y 
1-12 7 0/50 two-step IDST 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) Y N N 
1-12 7 0/50 two-step IDS 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) N N N 
1-12 0 200 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) N Y N 
1-12 0 0/50 direct IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) N N N 
1-12 0 0/50 two-step IDS/IDST 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) Y N N 
3-8 7 200 direct IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) N Y Y 
3-8 7 200 direct IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) Y Y Y 
3-8 7 200 two-step IDST 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) N Y Y 
3-8 7 200 two-step IDS 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) Y N Y 
3-8 7 0/50 direct IDST 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) Y Y N 
3-8 7 0/50 direct IDS 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) N Y N 
3-8 7 0/50 two-step IDST 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y N 
3-8 7 0/50 two-step IDS 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) N Y N 
3-8 0 200 direct IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) N N Y 
3-8 0 0/50 direct IDS/IDST 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) Y Y N 
3-8 0 0/50 two-step IDS/IDST 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) N Y N 
          % Agreement 45.83 66.67 50.00 
Table 85. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 3.77 1.03 3.17 
1-12 County 200 two-step IDS/IDST 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 2.81 2.13 2.93 
1-12 County 0 direct IDS/IDST 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 2.52 3.98 2.01 
1-12 County 0 two-step IDS/IDST 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 1.92 3.57 1.03 
1-12 Block group 200 direct IDS/IDST 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.95 0.88 3.00 
1-12 Block group 200 two-step IDS/IDST 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.51 3.40 1.88 
1-12 Block group 50 direct IDS/IDST 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 8.61 2.57 6.30 
1-12 Block group 50 two-step IDS/IDST 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 0.51 2.99 0.43 
3-8 County 200 direct IDS/IDST 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 10.78 4.28 6.17 
3-8 County 200 two-step IDS/IDST 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 7.12 3.77 0.28 
3-8 County 0 direct IDS/IDST 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 0.46 3.83 0.04 
3-8 County 0 two-step IDS/IDST 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 6.54 0.79 3.45 
3-8 Block group 200 direct IDS/IDST 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 12.27 0.52 7.02 
3-8 Block group 200 two-step IDS/IDST 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 2.62 0.12 2.36 
3-8 Block group 50 direct IDS/IDST 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 1.48 3.38 3.37 
3-8 Block group 50 two-step IDS/IDST 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) 4.77 3.93 6.46 
         Range of % differences: 0.46-12.27 0.12-4.28 0.04-7.02 
Table 86. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) Y Y Y 
1-12 County 0 direct IDS/IDST 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y Y Y 
3-8 County 200 direct IDS/IDST 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) Y Y Y 
3-8 County 0 direct IDS/IDST 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 87. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) Y Y Y 
1-12 County 0 direct IDS/IDST 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) Y N Y 
1-12 County 0 two-step IDS/IDST 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) Y N Y 
1-12 Block group 200 direct IDS/IDST 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y Y Y 
3-8 County 200 direct IDS/IDST 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) Y Y Y 
3-8 County 0 direct IDS/IDST 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) N Y Y 
3-8 Block group 200 direct IDS/IDST 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) N Y Y 
3-8 Block group 200 two-step IDS/IDST 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) N Y Y 
3-8 Block group 50 two-step IDS/IDST 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
          % Agreement 81.25 87.50 100.00 
Table 88. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: percent difference in point estimates 
 
243 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 3.09 8.87 0.65 
1-12 County 200 two-step IDS/IDST 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 0.38 8.69 4.66 
1-12 County 0 direct IDS/IDST 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 9.00 8.35 10.11 
1-12 County 0 two-step IDS/IDST 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 7.31 3.28 6.89 
1-12 Block group 200 direct IDS/IDST 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 11.80 12.44 3.47 
1-12 Block group 200 two-step IDS/IDST 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 9.64 13.28 8.66 
1-12 Block group 50 direct IDS/IDST 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 10.57 10.40 2.13 
1-12 Block group 50 two-step IDS/IDST 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 8.24 10.17 4.03 
3-8 County 200 direct IDS/IDST 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 26.58 0.07 8.49 
3-8 County 200 two-step IDS/IDST 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 5.88 0.81 0.71 
3-8 County 0 direct IDS/IDST 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 5.53 8.12 0.18 
3-8 County 0 two-step IDS/IDST 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 6.22 1.96 2.29 
3-8 Block group 200 direct IDS/IDST 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 8.02 0.07 2.75 
3-8 Block group 200 two-step IDS/IDST 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 6.81 4.49 3.46 
3-8 Block group 50 direct IDS/IDST 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 14.68 1.98 10.30 
3-8 Block group 50 two-step IDS/IDST 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) 7.49 0.33 4.16 
         Range of % differences: 0.38-26.58 0.07-13.28 0.18-10.30 
Table 89. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) Y Y Y 
1-12 County 0 direct IDS/IDST 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) Y Y Y 
3-8 County 200 direct IDS/IDST 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) Y Y Y 
3-8 County 200 two-step IDS/IDST 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) Y Y Y 
3-8 County 0 direct IDS/IDST 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 90. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) Y Y Y 
1-12 County 0 direct IDS/IDST 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) Y Y N 
1-12 County 0 two-step IDS/IDST 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) N Y Y 
1-12 Block group 200 two-step IDS/IDST 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) N Y N 
1-12 Block group 50 direct IDS/IDST 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) N Y Y 
3-8 County 200 direct IDS/IDST 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) N Y Y 
3-8 County 200 two-step IDS/IDST 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) N Y Y 
3-8 County 0 direct IDS/IDST 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) N Y Y 
3-8 Block group 200 two-step IDS/IDST 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) N Y Y 
3-8 Block group 50 two-step IDS/IDST 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) Y Y Y 
          % Agreement 56.25 100.00 87.50 
Table 91. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 6.29 0.02 7.11 
1-12 County 7 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 7.84 4.17 4.59 
1-12 County 7 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 6.13 4.59 6.18 
1-12 County 7 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 12.92 2.39 4.22 
1-12 County 0 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.56 0.84 9.76 
1-12 County 0 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 8.20 0.95 6.12 
1-12 Block group 7 direct IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 7.49 7.44 9.70 
1-12 Block group 7 direct IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 2.41 0.99 3.37 
1-12 Block group 7 two-step IDST 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 7.97 10.21 10.97 
1-12 Block group 7 two-step IDS 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 3.31 7.67 6.20 
1-12 Block group 0 direct IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 4.26 4.45 6.67 
1-12 Block group 0 two-step IDS/IDST 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 1.28 8.08 3.90 
3-8 County 7 direct IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 19.60 9.81 17.28 
3-8 County 7 direct IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 11.43 7.09 11.02 
3-8 County 7 two-step IDST 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 3.68 17.26 5.46 
3-8 County 7 two-step IDS 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 15.33 18.97 12.86 
3-8 County 0 direct IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 21.68 15.19 17.21 
3-8 County 0 two-step IDS/IDST 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 1.69 14.44 9.70 
3-8 Block group 7 direct IDST 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 12.92 5.18 7.92 
3-8 Block group 7 direct IDS 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 0.68 2.66 1.14 
3-8 Block group 7 two-step IDST 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 13.45 14.64 13.00 
3-8 Block group 7 two-step IDS 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 11.98 4.23 8.22 
3-8 Block group 0 direct IDS/IDST 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 11.48 5.52 11.52 
3-8 Block group 0 two-step IDS/IDST 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) 9.83 8.04 4.11 
         Range of % differences: 0.68-21.68 0.02-18.97 1.14-17.28 
Table 92. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) Y Y Y 
1-12 County 7 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) Y Y Y 
1-12 County 7 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) Y Y Y 
1-12 County 7 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) Y Y Y 
1-12 County 0 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) Y Y Y 
1-12 Block group 7 direct IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) Y Y Y 
1-12 Block group 7 direct IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) Y Y Y 
1-12 Block group 7 two-step IDST 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) Y Y Y 
1-12 Block group 7 two-step IDS 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y Y Y 
3-8 County 7 direct IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) Y Y Y 
3-8 County 7 direct IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) Y Y Y 
3-8 County 7 two-step IDST 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) Y Y Y 
3-8 County 7 two-step IDS 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) Y Y Y 
3-8 County 0 direct IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) Y Y Y 
3-8 Block group 7 direct IDST 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) Y Y Y 
3-8 Block group 7 direct IDS 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
3-8 Block group 7 two-step IDST 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) Y Y Y 
3-8 Block group 7 two-step IDS 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 93. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) N N Y 
1-12 County 7 direct IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) N N Y 
1-12 County 7 two-step IDST 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) N Y Y 
1-12 County 7 two-step IDS 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) N N Y 
1-12 County 0 direct IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) N Y Y 
1-12 County 0 two-step IDS/IDST 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) N Y Y 
1-12 Block group 7 direct IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) Y Y Y 
1-12 Block group 7 direct IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) Y Y Y 
1-12 Block group 7 two-step IDST 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) Y N Y 
1-12 Block group 7 two-step IDS 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y N Y 
1-12 Block group 0 direct IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y N Y 
3-8 County 7 direct IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) N Y Y 
3-8 County 7 direct IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) N N Y 
3-8 County 7 two-step IDST 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) Y N Y 
3-8 County 7 two-step IDS 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) N N Y 
3-8 County 0 direct IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) N N Y 
3-8 County 0 two-step IDS/IDST 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) Y N Y 
3-8 Block group 7 direct IDST 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) N Y Y 
3-8 Block group 7 direct IDS 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
3-8 Block group 7 two-step IDST 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) N N Y 
3-8 Block group 7 two-step IDS 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) N N Y 
3-8 Block group 0 direct IDS/IDST 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) N N Y 
          % Agreement 41.67 41.67 100.00 
Table 94. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 19.13 13.05 5.98 
1-12 County 7 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 11.71 14.02 3.48 
1-12 County 7 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 42.56 5.10 15.70 
1-12 County 7 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 32.38 14.50 2.14 
1-12 County 0 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 17.60 14.53 5.98 
1-12 County 0 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 39.09 9.10 13.67 
1-12 Block group 7 direct IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 7.95 6.29 2.31 
1-12 Block group 7 direct IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 11.77 5.45 0.05 
1-12 Block group 7 two-step IDST 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 4.27 5.27 0.62 
1-12 Block group 7 two-step IDS 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 0.84 4.98 0.29 
1-12 Block group 0 direct IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 10.55 3.41 5.55 
1-12 Block group 0 two-step IDS/IDST 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 2.24 1.86 4.93 
3-8 County 7 direct IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 30.49 8.92 13.50 
3-8 County 7 direct IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 30.73 3.51 8.64 
3-8 County 7 two-step IDST 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 16.53 11.80 5.09 
3-8 County 7 two-step IDS 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 22.89 12.15 5.94 
3-8 County 0 direct IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 9.76 4.54 0.02 
3-8 County 0 two-step IDS/IDST 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 34.74 14.91 2.94 
3-8 Block group 7 direct IDST 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.13 0.80 4.52 
3-8 Block group 7 direct IDS 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 13.50 1.01 11.10 
3-8 Block group 7 two-step IDST 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 0.81 3.71 7.13 
3-8 Block group 7 two-step IDS 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 18.81 11.45 9.10 
3-8 Block group 0 direct IDS/IDST 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 6.84 1.04 3.55 
3-8 Block group 0 two-step IDS/IDST 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) 4.56 15.58 1.47 
         Range of % differences: 0.81-42.56 0.80-15.58 0.02-15.70 
Table 95. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) Y Y Y 
1-12 County 7 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) Y Y Y 
1-12 County 7 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) Y Y Y 
1-12 County 7 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) Y Y Y 
1-12 County 0 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) Y Y Y 
1-12 Block group 7 direct IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) Y Y Y 
1-12 Block group 7 direct IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 7 two-step IDST 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) Y Y Y 
1-12 Block group 7 two-step IDS 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) Y Y Y 
3-8 County 7 direct IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) Y Y Y 
3-8 County 7 direct IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) Y Y Y 
3-8 County 7 two-step IDST 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) Y Y Y 
3-8 County 7 two-step IDS 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y Y Y 
3-8 County 0 direct IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y Y Y 
3-8 Block group 7 direct IDST 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) Y Y Y 
3-8 Block group 7 direct IDS 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) Y Y Y 
3-8 Block group 7 two-step IDST 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y Y 
3-8 Block group 7 two-step IDS 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 96. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) N N N 
1-12 County 7 direct IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) N N Y 
1-12 County 7 two-step IDST 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) N N N 
1-12 County 7 two-step IDS 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) N N N 
1-12 County 0 direct IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) N N N 
1-12 County 0 two-step IDS/IDST 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) N N N 
1-12 Block group 7 direct IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) Y Y Y 
1-12 Block group 7 direct IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) N Y Y 
1-12 Block group 7 two-step IDST 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) Y Y Y 
1-12 Block group 7 two-step IDS 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) Y Y N 
3-8 County 7 direct IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) N Y N 
3-8 County 7 direct IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) N Y N 
3-8 County 7 two-step IDST 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) Y Y N 
3-8 County 7 two-step IDS 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y N N 
3-8 County 0 direct IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) Y Y N 
3-8 County 0 two-step IDS/IDST 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) N N N 
3-8 Block group 7 direct IDST 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) Y Y Y 
3-8 Block group 7 direct IDS 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) Y Y Y 
3-8 Block group 7 two-step IDST 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) N Y Y 
3-8 Block group 7 two-step IDS 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) N Y Y 
3-8 Block group 0 direct IDS/IDST 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) N Y Y 
          % Agreement 45.83 66.67 50.00 
Table 97. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 2.38 7.70 0.45 
1-12 County 7 200 IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 1.85 3.17 1.55 
1-12 County 7 0 IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 2.22 3.13 0.49 
1-12 County 7 0 IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 3.24 3.40 1.18 
1-12 County 0 200 IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) 2.81 4.27 1.78 
1-12 County 0 0 IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) 3.84 4.16 1.86 
1-12 Block group 7 200 IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 2.35 5.67 0.75 
1-12 Block group 7 200 IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 2.63 5.33 0.70 
1-12 Block group 7 50 IDST 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.88 2.90 0.53 
1-12 Block group 7 50 IDS 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 3.08 1.35 2.14 
1-12 Block group 0 200 IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) 3.06 7.85 1.82 
1-12 Block group 0 50 IDS/IDST 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) 6.04 4.21 4.59 
3-8 County 7 200 IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 0.20 13.35 2.44 
3-8 County 7 200 IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 9.29 8.61 4.05 
3-8 County 7 0 IDST 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 15.76 5.89 9.42 
3-8 County 7 0 IDS 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 5.38 3.31 2.21 
3-8 County 0 200 IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) 8.61 0.56 1.85 
3-8 County 0 0 IDS/IDST 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) 11.44 1.31 5.69 
3-8 Block group 7 200 IDST 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 0.11 7.19 0.79 
3-8 Block group 7 200 IDS 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 7.34 3.50 2.51 
3-8 Block group 7 50 IDST 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 0.64 2.29 5.88 
3-8 Block group 7 50 IDS 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 3.97 1.93 4.57 
3-8 Block group 0 200 IDS/IDST 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) 2.33 3.90 2.15 
3-8 Block group 0 50 IDS/IDST 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) 0.68 1.38 5.26 
         Range of % differences: 0.11-15.76 0.56-13.35 0.45-9.42 
Table 98. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) Y Y Y 
1-12 County 7 200 IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) Y Y Y 
1-12 County 7 0 IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) Y Y Y 
1-12 County 7 0 IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) Y Y Y 
1-12 County 0 200 IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) Y Y Y 
1-12 County 0 0 IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) Y Y Y 
1-12 Block group 7 200 IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) Y Y Y 
1-12 Block group 7 200 IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) Y Y Y 
1-12 Block group 7 50 IDST 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) Y Y Y 
1-12 Block group 7 50 IDS 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y Y Y 
3-8 County 7 200 IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) Y Y Y 
3-8 County 7 200 IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) Y Y Y 
3-8 County 7 0 IDST 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) Y Y Y 
3-8 County 7 0 IDS 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) Y Y Y 
3-8 County 0 200 IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) Y Y Y 
3-8 County 0 0 IDS/IDST 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) Y Y Y 
3-8 Block group 7 200 IDST 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) Y Y Y 
3-8 Block group 7 200 IDS 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) Y Y Y 
3-8 Block group 7 50 IDST 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) Y Y Y 
3-8 Block group 7 50 IDS 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 99. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) Y N Y 
1-12 County 7 200 IDS 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) Y N Y 
1-12 County 7 0 IDST 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) Y Y Y 
1-12 County 7 0 IDS 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) Y N Y 
1-12 County 0 200 IDS/IDST 1.19 (1.03, 1.37) 1.17 (1.01, 1.36) 0.94 (0.81, 1.10) 1.22 (1.06, 1.41) 1.12 (0.97, 1.30) 0.96 (0.82, 1.12) Y N Y 
1-12 County 0 0 IDS/IDST 1.17 (1.00, 1.38) 1.18 (1.01, 1.39) 1.04 (0.88, 1.23) 1.13 (0.96, 1.32) 1.13 (0.97, 1.33) 1.02 (0.86, 1.20) Y N Y 
1-12 Block group 7 200 IDST 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) Y N Y 
1-12 Block group 7 200 IDS 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) Y N Y 
1-12 Block group 7 50 IDST 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) Y Y Y 
1-12 Block group 7 50 IDS 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.32 (1.14, 1.53) 1.21 (1.04, 1.41) 1.02 (0.87, 1.20) 1.28 (1.10, 1.49) 1.12 (0.96, 1.31) 1.00 (0.86, 1.17) Y N Y 
1-12 Block group 0 50 IDS/IDST 1.38 (1.18, 1.61) 1.27 (1.08, 1.48) 1.09 (0.93, 1.28) 1.30 (1.11, 1.51) 1.21 (1.04, 1.42) 1.04 (0.89, 1.23) Y Y Y 
3-8 County 7 200 IDST 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) Y N Y 
3-8 County 7 200 IDS 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) Y Y Y 
3-8 County 7 0 IDST 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) N Y Y 
3-8 County 7 0 IDS 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) Y Y Y 
3-8 County 0 200 IDS/IDST 1.01 (0.87, 1.16) 1.11 (0.96, 1.28) 0.95 (0.82, 1.10) 1.10 (0.95, 1.27) 1.10 (0.95, 1.27) 0.96 (0.83, 1.12) Y Y Y 
3-8 County 0 0 IDS/IDST 1.25 (1.06, 1.47) 1.29 (1.09, 1.52) 1.12 (0.95, 1.33) 1.11 (0.94, 1.31) 1.27 (1.08, 1.49) 1.06 (0.90, 1.26) N Y Y 
3-8 Block group 7 200 IDST 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) Y N Y 
3-8 Block group 7 200 IDS 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) N N Y 
3-8 Block group 7 50 IDST 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) Y Y Y 
3-8 Block group 7 50 IDS 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.04 (0.89, 1.21) 1.19 (1.03, 1.38) 0.96 (0.82, 1.12) 1.06 (0.91, 1.24) 1.14 (0.99, 1.33) 0.98 (0.84, 1.14) Y N Y 
3-8 Block group 0 50 IDS/IDST 1.16 (1.00, 1.36) 1.26 (1.08, 1.46) 1.07 (0.92, 1.26) 1.17 (1.00, 1.37) 1.24 (1.06, 1.44) 1.02 (0.87, 1.19) N Y Y 
          % Agreement 83.33 50.00 100.00 
Table 100. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 2.04 6.04 3.61 
1-12 County 7 200 IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 0.06 11.94 2.42 
1-12 County 7 0 IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 25.93 1.92 6.14 
1-12 County 7 0 IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 20.81 11.46 8.04 
1-12 County 0 200 IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) 2.77 5.62 2.90 
1-12 County 0 0 IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) 19.13 0.17 4.81 
1-12 Block group 7 200 IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 12.67 1.34 1.36 
1-12 Block group 7 200 IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 7.74 13.37 0.32 
1-12 Block group 7 50 IDST 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 16.32 0.32 1.57 
1-12 Block group 7 50 IDS 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 3.20 2.96 0.01 
1-12 Block group 0 200 IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) 13.69 12.35 5.52 
1-12 Block group 0 50 IDS/IDST 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) 21.94 17.58 6.14 
3-8 County 7 200 IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 8.32 3.32 8.17 
3-8 County 7 200 IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 16.25 7.93 5.26 
3-8 County 7 0 IDST 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 5.84 0.43 0.26 
3-8 County 7 0 IDS 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 8.30 7.74 2.56 
3-8 County 0 200 IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) 16.29 8.81 2.51 
3-8 County 0 0 IDS/IDST 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) 8.99 1.58 0.44 
3-8 Block group 7 200 IDST 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 4.29 1.01 5.00 
3-8 Block group 7 200 IDS 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 9.54 3.22 3.25 
3-8 Block group 7 50 IDST 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 4.62 5.52 6.65 
3-8 Block group 7 50 IDS 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 4.20 9.25 5.26 
3-8 Block group 0 200 IDS/IDST 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) 5.29 7.63 2.97 
3-8 Block group 0 50 IDS/IDST 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) 3.01 6.94 0.89 
         Range of % differences: 0.06-25.93 0.17-17.58 0.01-8.17 
Table 101. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) Y Y Y 
1-12 County 7 200 IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) Y Y Y 
1-12 County 7 0 IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) Y Y Y 
1-12 County 7 0 IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) Y Y Y 
1-12 County 0 200 IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) Y Y Y 
1-12 County 0 0 IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) Y Y Y 
1-12 Block group 7 200 IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) Y Y Y 
1-12 Block group 7 200 IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) Y Y Y 
1-12 Block group 7 50 IDST 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) Y Y Y 
1-12 Block group 7 50 IDS 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) Y Y Y 
3-8 County 7 200 IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) Y Y Y 
3-8 County 7 200 IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) Y Y Y 
3-8 County 7 0 IDST 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) Y Y Y 
3-8 County 7 0 IDS 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y Y Y 
3-8 County 0 200 IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) Y Y Y 
3-8 County 0 0 IDS/IDST 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y Y Y 
3-8 Block group 7 200 IDST 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) Y Y Y 
3-8 Block group 7 200 IDS 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) Y Y Y 
3-8 Block group 7 50 IDST 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y Y 
3-8 Block group 7 50 IDS 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 102. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) Y Y Y 
1-12 County 7 200 IDS 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) Y Y Y 
1-12 County 7 0 IDST 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) Y Y Y 
1-12 County 7 0 IDS 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) Y Y N 
1-12 County 0 200 IDS/IDST 1.47 (1.09, 1.98) 1.49 (1.11, 2.00) 1.38 (1.02, 1.87) 1.51 (1.13, 2.03) 1.41 (1.04, 1.90) 1.42 (1.06, 1.92) Y Y Y 
1-12 County 0 0 IDS/IDST 1.23 (0.89, 1.71) 1.29 (0.93, 1.78) 1.30 (0.94, 1.80) 1.02 (0.73, 1.41) 1.28 (0.94, 1.76) 1.24 (0.90, 1.71) Y Y Y 
1-12 Block group 7 200 IDST 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) N Y Y 
1-12 Block group 7 200 IDS 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) N Y Y 
1-12 Block group 7 50 IDST 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) N Y Y 
1-12 Block group 7 50 IDS 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.51 (1.11, 2.06) 1.62 (1.19, 2.20) 1.38 (1.01, 1.90) 1.32 (0.97, 1.79) 1.43 (1.06, 1.93) 1.31 (0.96, 1.78) N Y N 
1-12 Block group 0 50 IDS/IDST 1.68 (1.22, 2.31) 1.68 (1.22, 2.31) 1.46 (1.05, 2.03) 1.35 (0.98, 1.84) 1.40 (1.03, 1.92) 1.37 (1.01, 1.88) N Y Y 
3-8 County 7 200 IDST 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) N Y Y 
3-8 County 7 200 IDS 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) N N Y 
3-8 County 7 0 IDST 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) Y Y Y 
3-8 County 7 0 IDS 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y Y Y 
3-8 County 0 200 IDS/IDST 1.21 (0.90, 1.63) 1.43 (1.07, 1.91) 1.35 (1.01, 1.82) 1.42 (1.06, 1.90) 1.31 (0.98, 1.77) 1.39 (1.03, 1.87) N N Y 
3-8 County 0 0 IDS/IDST 1.09 (0.78, 1.54) 1.50 (1.09, 2.06) 1.35 (0.98, 1.87) 1.00 (0.71, 1.41) 1.52 (1.11, 2.09) 1.35 (0.98, 1.86) Y Y Y 
3-8 Block group 7 200 IDST 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) N Y Y 
3-8 Block group 7 200 IDS 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) N Y Y 
3-8 Block group 7 50 IDST 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) Y Y Y 
3-8 Block group 7 50 IDS 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.26 (0.92, 1.71) 1.51 (1.12, 2.03) 1.37 (1.01, 1.86) 1.32 (0.98, 1.80) 1.40 (1.03, 1.89) 1.41 (1.04, 1.91) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.35 (0.98, 1.85) 1.52 (1.12, 2.08) 1.42 (1.04, 1.95) 1.39 (1.01, 1.91) 1.63 (1.20, 2.23) 1.43 (1.04, 1.97) N Y Y 
          % Agreement 54.17 91.67 91.67 
Table 103. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) 0.75 0.93 0.94 
1-12 County 7 200 two-step 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) 4.98 5.47 2.04 
1-12 County 7 0 direct 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) 0.79 3.26 1.58 
1-12 County 7 0 two-step 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) 1.81 3.27 0.08 
1-12 Block group 7 200 direct 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) 3.33 2.59 2.16 
1-12 Block group 7 200 two-step 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) 3.04 2.92 2.21 
1-12 Block group 7 50 direct 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) 6.58 3.87 4.17 
1-12 Block group 7 50 two-step 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) 1.62 0.38 2.57 
3-8 County 7 200 direct 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) 6.99 0.37 4.10 
3-8 County 7 200 two-step 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) 2.50 4.38 2.39 
3-8 County 7 0 direct 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) 1.23 3.09 2.20 
3-8 County 7 0 two-step 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) 9.18 6.11 5.02 
3-8 Block group 7 200 direct 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) 12.27 1.95 7.43 
3-8 Block group 7 200 two-step 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) 4.83 5.64 4.13 
3-8 Block group 7 50 direct 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) 0.02 0.57 0.65 
3-8 Block group 7 50 two-step 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) 3.36 4.79 0.66 
         Range of % differences: 0.02-12.27 0.37-6.11 0.08-7.43 
Table 104. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) Y Y Y 
1-12 County 7 200 two-step 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) Y Y Y 
1-12 County 7 0 direct 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) Y Y Y 
1-12 County 7 0 two-step 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) Y Y Y 
1-12 Block group 7 200 direct 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) Y Y Y 
1-12 Block group 7 200 two-step 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) Y Y Y 
1-12 Block group 7 50 direct 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) Y Y Y 
1-12 Block group 7 50 two-step 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y Y Y 
3-8 County 7 200 direct 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) Y Y Y 
3-8 County 7 200 two-step 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) Y Y Y 
3-8 County 7 0 direct 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) Y Y Y 
3-8 County 7 0 two-step 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) Y Y Y 
3-8 Block group 7 200 direct 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) Y Y Y 
3-8 Block group 7 200 two-step 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) Y Y Y 
3-8 Block group 7 50 direct 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
3-8 Block group 7 50 two-step 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 105. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.23 (1.06, 1.42) 1.17 (1.01, 1.36) 0.96 (0.83, 1.12) 1.23 (1.07, 1.43) 1.19 (1.02, 1.37) 0.97 (0.83, 1.13) Y Y Y 
1-12 County 7 200 two-step 1.20 (1.04, 1.38) 1.09 (0.94, 1.26) 0.97 (0.83, 1.13) 1.26 (1.09, 1.45) 1.15 (0.99, 1.33) 0.99 (0.85, 1.15) Y Y Y 
1-12 County 7 0 direct 1.15 (0.98, 1.35) 1.17 (1.00, 1.38) 1.04 (0.88, 1.22) 1.14 (0.97, 1.34) 1.14 (0.97, 1.34) 1.02 (0.86, 1.20) Y Y Y 
1-12 County 7 0 two-step 1.13 (0.96, 1.32) 1.14 (0.97, 1.34) 1.03 (0.87, 1.22) 1.10 (0.94, 1.30) 1.18 (1.00, 1.38) 1.03 (0.87, 1.22) Y N Y 
1-12 Block group 7 200 direct 1.25 (1.08, 1.45) 1.19 (1.02, 1.39) 0.97 (0.83, 1.14) 1.29 (1.11, 1.50) 1.22 (1.05, 1.42) 0.99 (0.85, 1.16) Y Y Y 
1-12 Block group 7 200 two-step 1.22 (1.05, 1.42) 1.13 (0.97, 1.31) 0.96 (0.82, 1.13) 1.26 (1.09, 1.46) 1.16 (1.00, 1.35) 0.98 (0.84, 1.15) Y Y Y 
1-12 Block group 7 50 direct 1.35 (1.16, 1.58) 1.28 (1.10, 1.50) 1.07 (0.91, 1.26) 1.26 (1.08, 1.47) 1.23 (1.06, 1.44) 1.03 (0.87, 1.20) Y Y Y 
1-12 Block group 7 50 two-step 1.32 (1.14, 1.55) 1.25 (1.07, 1.46) 1.07 (0.91, 1.26) 1.30 (1.12, 1.52) 1.25 (1.07, 1.46) 1.05 (0.89, 1.23) Y Y Y 
3-8 County 7 200 direct 1.04 (0.90, 1.21) 1.16 (1.01, 1.34) 0.97 (0.83, 1.12) 1.12 (0.97, 1.30) 1.16 (1.00, 1.34) 1.01 (0.87, 1.17) Y N Y 
3-8 County 7 200 two-step 1.05 (0.91, 1.21) 1.01 (0.88, 1.17) 0.99 (0.86, 1.15) 1.02 (0.88, 1.18) 1.06 (0.92, 1.22) 0.97 (0.83, 1.12) Y Y Y 
3-8 County 7 0 direct 1.27 (1.08, 1.50) 1.28 (1.09, 1.51) 1.15 (0.97, 1.36) 1.26 (1.07, 1.48) 1.24 (1.05, 1.46) 1.12 (0.95, 1.33) Y Y Y 
3-8 County 7 0 two-step 1.09 (0.92, 1.28) 1.21 (1.03, 1.42) 1.05 (0.89, 1.23) 1.19 (1.01, 1.40) 1.28 (1.09, 1.51) 1.10 (0.93, 1.30) N Y Y 
3-8 Block group 7 200 direct 1.04 (0.89, 1.21) 1.16 (1.00, 1.34) 0.95 (0.82, 1.11) 1.17 (1.01, 1.37) 1.18 (1.02, 1.37) 1.03 (0.88, 1.20) N Y Y 
3-8 Block group 7 200 two-step 1.04 (0.89, 1.21) 1.08 (0.93, 1.25) 0.96 (0.82, 1.12) 1.09 (0.94, 1.27) 1.14 (0.98, 1.33) 1.00 (0.86, 1.17) Y Y Y 
3-8 Block group 7 50 direct 1.18 (1.01, 1.38) 1.22 (1.05, 1.42) 1.03 (0.88, 1.21) 1.18 (1.01, 1.38) 1.21 (1.04, 1.42) 1.04 (0.88, 1.22) Y Y Y 
3-8 Block group 7 50 two-step 1.19 (1.02, 1.39) 1.25 (1.07, 1.46) 1.09 (0.93, 1.28) 1.23 (1.05, 1.44) 1.19 (1.02, 1.39) 1.09 (0.93, 1.27) Y Y Y 
          % Agreement 87.50 87.50 100.00 
Table 106. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) 0.33 6.17 0.66 
1-12 County 7 200 two-step 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) 2.43 11.81 5.36 
1-12 County 7 0 direct 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) 7.79 7.14 10.12 
1-12 County 7 0 two-step 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) 12.97 2.40 8.22 
1-12 Block group 7 200 direct 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) 9.54 0.28 2.90 
1-12 Block group 7 200 two-step 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) 10.87 12.32 1.22 
1-12 Block group 7 50 direct 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) 5.71 0.56 0.55 
1-12 Block group 7 50 two-step 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) 7.44 2.08 2.13 
3-8 County 7 200 direct 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) 8.68 1.21 5.09 
3-8 County 7 200 two-step 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) 0.72 3.40 2.17 
3-8 County 7 0 direct 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) 8.43 11.22 0.21 
3-8 County 7 0 two-step 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) 5.70 3.05 3.03 
3-8 Block group 7 200 direct 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) 3.90 1.33 3.73 
3-8 Block group 7 200 two-step 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) 9.93 5.56 1.98 
3-8 Block group 7 50 direct 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) 18.50 1.55 11.89 
3-8 Block group 7 50 two-step 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) 9.72 2.19 0.01 
         Range of % differences: 0.33-18.50 0.28-12.32 0.01-11.89 
Table 107. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) Y Y Y 
1-12 County 7 200 two-step 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) Y Y Y 
1-12 County 7 0 direct 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) Y Y Y 
1-12 County 7 0 two-step 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) Y Y Y 
1-12 Block group 7 200 direct 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) Y Y Y 
1-12 Block group 7 200 two-step 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) Y Y Y 
1-12 Block group 7 50 direct 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 7 50 two-step 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) Y Y Y 
3-8 County 7 200 direct 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) Y Y Y 
3-8 County 7 200 two-step 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) Y Y Y 
3-8 County 7 0 direct 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) Y Y Y 
3-8 County 7 0 two-step 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y Y Y 
3-8 Block group 7 200 direct 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) Y Y Y 
3-8 Block group 7 200 two-step 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) Y Y Y 
3-8 Block group 7 50 direct 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) Y Y Y 
3-8 Block group 7 50 two-step 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 108. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.51 (1.13, 2.03) 1.45 (1.08, 1.95) 1.38 (1.02, 1.87) 1.52 (1.13, 2.03) 1.36 (1.01, 1.84) 1.39 (1.03, 1.88) Y Y Y 
1-12 County 7 200 two-step 1.48 (1.10, 1.99) 1.36 (1.01, 1.84) 1.43 (1.07, 1.93) 1.52 (1.13, 2.04) 1.53 (1.14, 2.06) 1.36 (1.00, 1.84) Y Y Y 
1-12 County 7 0 direct 1.25 (0.90, 1.72) 1.27 (0.92, 1.76) 1.30 (0.94, 1.80) 1.35 (0.97, 1.86) 1.18 (0.85, 1.65) 1.44 (1.05, 1.99) Y Y N 
1-12 County 7 0 two-step 0.96 (0.69, 1.34) 1.30 (0.95, 1.77) 1.23 (0.89, 1.68) 1.09 (0.78, 1.52) 1.33 (0.97, 1.82) 1.33 (0.97, 1.83) Y Y Y 
1-12 Block group 7 200 direct 1.48 (1.09, 2.00) 1.43 (1.05, 1.94) 1.39 (1.02, 1.89) 1.34 (0.99, 1.83) 1.43 (1.06, 1.94) 1.43 (1.06, 1.94) N Y Y 
1-12 Block group 7 200 two-step 1.30 (0.96, 1.77) 1.44 (1.07, 1.95) 1.41 (1.04, 1.91) 1.45 (1.06, 1.98) 1.63 (1.21, 2.22) 1.43 (1.04, 1.95) N Y Y 
1-12 Block group 7 50 direct 1.60 (1.17, 2.19) 1.52 (1.10, 2.09) 1.42 (1.03, 1.97) 1.51 (1.10, 2.07) 1.51 (1.10, 2.07) 1.43 (1.04, 1.97) Y Y Y 
1-12 Block group 7 50 two-step 1.36 (0.99, 1.87) 1.52 (1.12, 2.08) 1.40 (1.02, 1.92) 1.46 (1.06, 2.01) 1.56 (1.14, 2.13) 1.43 (1.04, 1.97) N Y Y 
3-8 County 7 200 direct 1.45 (1.07, 1.95) 1.42 (1.05, 1.91) 1.55 (1.15, 2.09) 1.58 (1.17, 2.12) 1.43 (1.06, 1.94) 1.47 (1.09, 1.99) Y Y Y 
3-8 County 7 200 two-step 1.33 (0.99, 1.79) 1.37 (1.02, 1.84) 1.43 (1.07, 1.92) 1.34 (1.00, 1.80) 1.32 (0.99, 1.78) 1.40 (1.04, 1.87) Y N Y 
3-8 County 7 0 direct 1.06 (0.76, 1.50) 1.55 (1.13, 2.12) 1.36 (0.98, 1.88) 1.16 (0.83, 1.61) 1.38 (1.00, 1.91) 1.35 (0.98, 1.87) Y Y Y 
3-8 County 7 0 two-step 1.13 (0.80, 1.58) 1.54 (1.12, 2.12) 1.36 (0.98, 1.88) 1.06 (0.76, 1.49) 1.49 (1.09, 2.05) 1.32 (0.95, 1.82) Y Y Y 
3-8 Block group 7 200 direct 1.31 (0.96, 1.79) 1.53 (1.13, 2.07) 1.46 (1.08, 1.98) 1.36 (1.00, 1.85) 1.51 (1.12, 2.04) 1.41 (1.04, 1.91) N Y Y 
3-8 Block group 7 200 two-step 1.37 (1.00, 1.86) 1.54 (1.14, 2.09) 1.39 (1.02, 1.89) 1.24 (0.91, 1.68) 1.46 (1.08, 1.97) 1.36 (1.01, 1.84) N Y Y 
3-8 Block group 7 50 direct 1.29 (0.94, 1.78) 1.52 (1.11, 2.07) 1.40 (1.02, 1.91) 1.56 (1.13, 2.14) 1.49 (1.08, 2.06) 1.57 (1.14, 2.16) N Y Y 
3-8 Block group 7 50 two-step 1.36 (0.98, 1.87) 1.60 (1.17, 2.19) 1.49 (1.09, 2.05) 1.49 (1.08, 2.06) 1.64 (1.19, 2.25) 1.49 (1.08, 2.06) N Y Y 
          % Agreement 56.25 93.75 93.75 
Table 109. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 9.07 1.98 0.82 
County 7 200 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 3.48 1.59 0.72 
County 7 200 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.62 12.82 0.83 
County 7 200 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 2.80 0.63 2.87 
County 7 0 direct IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 2.79 10.18 1.77 
County 7 0 direct IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 2.32 3.28 4.28 
County 7 0 two-step IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 9.34 15.71 4.49 
County 7 0 two-step IDS 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.61 14.45 0.73 
County 0 200 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 3.51 4.37 1.85 
County 0 200 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 5.10 4.30 5.17 
County 0 0 direct IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 6.43 8.57 3.98 
County 0 0 two-step IDS/IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 11.02 15.22 4.73 
Block group 7 200 direct IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 2.10 7.40 2.19 
Block group 7 200 direct IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 2.13 0.08 0.55 
Block group 7 200 two-step IDST 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 5.92 1.99 3.18 
Block group 7 200 two-step IDS 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 11.79 8.96 4.87 
Block group 7 50 direct IDST 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.25 6.28 1.36 
Block group 7 50 direct IDS 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 8.49 1.02 0.93 
Block group 7 50 two-step IDST 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 0.92 2.05 2.37 
Block group 7 50 two-step IDS 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 5.58 5.00 1.89 
Block group 0 200 direct IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 12.37 4.97 3.51 
Block group 0 200 two-step IDS/IDST 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 5.20 7.10 0.28 
Block group 0 50 direct IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 5.33 5.26 3.52 
Block group 0 50 two-step IDS/IDST 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) 1.86 6.67 1.86 
         Range of % differences: 0.25-12.37 0.08-15.71 0.28-5.17 
Table 110. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) Y Y Y 
County 7 200 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) Y Y Y 
County 7 200 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) Y Y Y 
County 7 200 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) Y Y Y 
County 7 0 direct IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) Y Y Y 
County 7 0 direct IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) Y Y Y 
County 7 0 two-step IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) Y Y Y 
County 7 0 two-step IDS 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
County 0 200 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) Y Y Y 
County 0 200 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) Y Y Y 
County 0 0 direct IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) Y Y Y 
County 0 0 two-step IDS/IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
Block group 7 200 direct IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) Y Y Y 
Block group 7 200 direct IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) Y Y Y 
Block group 7 200 two-step IDST 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) Y Y Y 
Block group 7 200 two-step IDS 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
Block group 7 50 direct IDST 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) Y Y Y 
Block group 7 50 direct IDS 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
Block group 7 50 two-step IDST 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
Block group 7 50 two-step IDS 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
Block group 0 200 direct IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
Block group 0 50 direct IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
Block group 0 50 two-step IDS/IDST 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 111. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) Y Y Y 
County 7 200 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) Y Y Y 
County 7 200 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) Y Y Y 
County 7 200 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) Y Y Y 
County 7 0 direct IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) Y Y Y 
County 7 0 direct IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) Y Y Y 
County 7 0 two-step IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) Y Y Y 
County 7 0 two-step IDS 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
County 0 200 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) Y Y Y 
County 0 200 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) Y Y Y 
County 0 0 direct IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) Y Y Y 
County 0 0 two-step IDS/IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
Block group 7 200 direct IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) N Y Y 
Block group 7 200 direct IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) Y Y Y 
Block group 7 200 two-step IDST 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) N Y Y 
Block group 7 200 two-step IDS 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
Block group 7 50 direct IDST 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) Y Y Y 
Block group 7 50 direct IDS 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
Block group 7 50 two-step IDST 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
Block group 7 50 two-step IDS 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
Block group 0 200 direct IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) N Y Y 
Block group 0 200 two-step IDS/IDST 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
Block group 0 50 direct IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
Block group 0 50 two-step IDS/IDST 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
          % Agreement 87.50 100.00 100.00 
Table 112. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 0.43 4.74 0.59 
County 7 200 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 8.53 0.08 0.95 
County 7 200 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 5.82 9.47 7.63 
County 7 200 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 14.20 3.29 8.36 
County 7 0 direct IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 17.69 1.47 8.15 
County 7 0 direct IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 3.05 7.85 2.75 
County 7 0 two-step IDST 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 2.55 1.80 2.20 
County 7 0 two-step IDS 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 0.90 2.94 5.00 
County 0 200 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 4.31 2.44 1.29 
County 0 200 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 12.74 1.06 9.52 
County 0 0 direct IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 20.79 4.66 8.38 
County 0 0 two-step IDS/IDST 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 0.86 4.09 4.08 
Block group 7 200 direct IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 20.64 0.11 12.12 
Block group 7 200 direct IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 11.27 14.53 16.95 
Block group 7 200 two-step IDST 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 2.37 1.72 6.68 
Block group 7 200 two-step IDS 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 10.54 3.15 0.38 
Block group 7 50 direct IDST 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 5.80 16.83 8.72 
Block group 7 50 direct IDS 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 11.57 19.56 14.67 
Block group 7 50 two-step IDST 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 13.39 0.75 1.95 
Block group 7 50 two-step IDS 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 22.53 5.94 1.83 
Block group 0 200 direct IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 15.91 3.08 6.33 
Block group 0 200 two-step IDS/IDST 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 10.50 4.42 2.40 
Block group 0 50 direct IDS/IDST 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 4.50 12.79 3.54 
Block group 0 50 two-step IDS/IDST 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) 6.81 12.98 2.13 
         Range of % differences: 0.43-22.53 0.08-19.56 0.38-16.95 
Table 113. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) Y Y Y 
County 7 200 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) Y Y Y 
County 7 200 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) Y Y Y 
County 7 200 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) Y Y Y 
County 7 0 direct IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) Y Y Y 
County 7 0 direct IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) Y Y Y 
County 7 0 two-step IDST 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) Y Y Y 
County 7 0 two-step IDS 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
County 0 200 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) Y Y Y 
County 0 200 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) Y Y Y 
County 0 0 direct IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) Y Y Y 
County 0 0 two-step IDS/IDST 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
Block group 7 200 direct IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) Y Y Y 
Block group 7 200 direct IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) Y Y Y 
Block group 7 200 two-step IDST 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) Y Y Y 
Block group 7 200 two-step IDS 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
Block group 7 50 direct IDST 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) Y Y Y 
Block group 7 50 direct IDS 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
Block group 7 50 two-step IDST 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
Block group 7 50 two-step IDS 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
Block group 0 200 direct IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
Block group 0 50 direct IDS/IDST 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 114. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 7 200 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) Y Y Y 
County 7 200 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) Y Y Y 
County 7 200 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) Y Y Y 
County 7 200 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) Y Y Y 
County 7 0 direct IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) Y Y Y 
County 7 0 direct IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) Y Y Y 
County 7 0 two-step IDST 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) Y Y Y 
County 7 0 two-step IDS 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
County 0 200 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) Y Y Y 
County 0 200 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) Y Y Y 
County 0 0 direct IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) N Y Y 
County 0 0 two-step IDS/IDST 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
Block group 7 200 direct IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) Y Y Y 
Block group 7 200 direct IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) Y Y Y 
Block group 7 200 two-step IDST 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) Y Y Y 
Block group 7 200 two-step IDS 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
Block group 7 50 direct IDST 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) Y Y Y 
Block group 7 50 direct IDS 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
Block group 7 50 two-step IDST 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
Block group 7 50 two-step IDS 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
Block group 0 200 direct IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
Block group 0 50 direct IDS/IDST 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
Block group 0 50 two-step IDS/IDST 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 115. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 10.84 0.13 6.95 
1-12 7 200 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 7.80 0.59 6.71 
1-12 7 200 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 11.42 2.56 5.38 
1-12 7 200 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 10.29 5.30 3.20 
1-12 7 0/50 direct IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 3.73 2.30 5.59 
1-12 7 0/50 direct IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 20.63 2.03 8.51 
1-12 7 0/50 two-step IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 13.68 6.94 10.18 
1-12 7 0/50 two-step IDS 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 9.49 0.76 4.76 
1-12 0 200 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 19.08 3.58 6.91 
1-12 0 200 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 8.20 2.20 5.31 
1-12 0 0/50 direct IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 6.19 0.94 5.62 
1-12 0 0/50 two-step IDS/IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 14.76 5.25 8.59 
3-8 7 200 direct IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 3.88 9.24 3.95 
3-8 7 200 direct IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 13.39 2.10 6.54 
3-8 7 200 two-step IDST 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 6.13 13.39 3.02 
3-8 7 200 two-step IDS 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 4.30 3.03 1.20 
3-8 7 0/50 direct IDST 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 6.77 14.15 6.00 
3-8 7 0/50 direct IDS 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 14.51 6.33 11.85 
3-8 7 0/50 two-step IDST 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 3.43 10.83 3.32 
3-8 7 0/50 two-step IDS 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 3.30 8.71 2.14 
3-8 0 200 direct IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 3.24 4.19 5.24 
3-8 0 200 two-step IDS/IDST 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 2.09 0.60 0.42 
3-8 0 0/50 direct IDS/IDST 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 7.30 14.74 6.08 
3-8 0 0/50 two-step IDS/IDST 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) 1.90 3.33 1.99 
         Range of % differences: 1.90-20.63 0.13-14.74 0.42-11.85 
Table 116. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) Y Y Y 
1-12 7 200 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) Y Y Y 
1-12 7 200 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) Y Y Y 
1-12 7 200 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) Y Y Y 
1-12 7 0/50 direct IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) Y Y Y 
1-12 7 0/50 direct IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) Y Y Y 
1-12 7 0/50 two-step IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) Y Y Y 
1-12 7 0/50 two-step IDS 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
1-12 0 200 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) Y Y Y 
1-12 0 0/50 direct IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 7 200 direct IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) Y Y Y 
3-8 7 200 direct IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) Y Y Y 
3-8 7 200 two-step IDST 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) Y Y Y 
3-8 7 200 two-step IDS 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
3-8 7 0/50 direct IDST 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) Y Y Y 
3-8 7 0/50 direct IDS 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
3-8 7 0/50 two-step IDST 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
3-8 7 0/50 two-step IDS 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
3-8 0 200 direct IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
3-8 0 0/50 direct IDS/IDST 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 117. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) Y Y Y 
1-12 7 200 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) N Y Y 
1-12 7 200 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) N Y Y 
1-12 7 200 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) Y Y Y 
1-12 7 0/50 direct IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) Y Y Y 
1-12 7 0/50 direct IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) Y Y Y 
1-12 7 0/50 two-step IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) Y Y Y 
1-12 7 0/50 two-step IDS 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
1-12 0 200 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) N Y Y 
1-12 0 200 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) Y Y Y 
1-12 0 0/50 direct IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 7 200 direct IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) N Y Y 
3-8 7 200 direct IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) N Y Y 
3-8 7 200 two-step IDST 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) Y Y Y 
3-8 7 200 two-step IDS 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
3-8 7 0/50 direct IDST 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) Y Y Y 
3-8 7 0/50 direct IDS 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
3-8 7 0/50 two-step IDST 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
3-8 7 0/50 two-step IDS 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
3-8 0 200 direct IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
3-8 0 0/50 direct IDS/IDST 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
          % Agreement 79.17 100.00 100.00 
Table 118. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 16.38 1.94 14.79 
1-12 7 200 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 18.82 4.43 8.15 
1-12 7 200 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 16.82 4.66 16.18 
1-12 7 200 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 19.17 3.08 6.14 
1-12 7 0/50 direct IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 2.75 2.90 4.51 
1-12 7 0/50 direct IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 6.66 6.87 2.20 
1-12 7 0/50 two-step IDST 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 10.55 2.26 0.75 
1-12 7 0/50 two-step IDS 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 9.61 7.09 3.29 
1-12 0 200 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 15.52 0.05 2.44 
1-12 0 200 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 23.71 2.14 9.45 
1-12 0 0/50 direct IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 15.95 10.03 11.63 
1-12 0 0/50 two-step IDS/IDST 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 8.63 8.16 1.57 
3-8 7 200 direct IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 3.86 2.68 3.27 
3-8 7 200 direct IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 0.94 10.04 9.78 
3-8 7 200 two-step IDST 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 8.66 6.53 1.91 
3-8 7 200 two-step IDS 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 5.53 3.22 1.83 
3-8 7 0/50 direct IDST 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 9.18 15.40 5.08 
3-8 7 0/50 direct IDS 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 7.97 4.89 9.74 
3-8 7 0/50 two-step IDST 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 0.30 1.21 0.50 
3-8 7 0/50 two-step IDS 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 12.09 1.79 3.54 
3-8 0 200 direct IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 3.92 0.69 5.18 
3-8 0 200 two-step IDS/IDST 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 0.55 3.34 2.47 
3-8 0 0/50 direct IDS/IDST 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 9.38 7.42 0.28 
3-8 0 0/50 two-step IDS/IDST 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) 2.68 8.92 0.38 
         Range of % differences: 0.30-23.71 0.05-15.40 0.28-16.18 
Table 119. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) Y Y Y 
1-12 7 200 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) Y Y Y 
1-12 7 200 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) Y Y Y 
1-12 7 200 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) Y Y Y 
1-12 7 0/50 direct IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) Y Y Y 
1-12 7 0/50 direct IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) Y Y Y 
1-12 7 0/50 two-step IDST 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) Y Y Y 
1-12 7 0/50 two-step IDS 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
1-12 0 200 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 7 200 direct IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) Y Y Y 
3-8 7 200 direct IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) Y Y Y 
3-8 7 200 two-step IDST 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) Y Y Y 
3-8 7 200 two-step IDS 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
3-8 7 0/50 direct IDST 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) Y Y Y 
3-8 7 0/50 direct IDS 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
3-8 7 0/50 two-step IDST 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
3-8 7 0/50 two-step IDS 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
3-8 0 200 direct IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
3-8 0 0/50 two-step IDS/IDST 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 120. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 7 200 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) Y Y Y 
1-12 7 200 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) Y Y Y 
1-12 7 200 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) Y Y Y 
1-12 7 200 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) Y Y Y 
1-12 7 0/50 direct IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) Y Y Y 
1-12 7 0/50 direct IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) Y Y Y 
1-12 7 0/50 two-step IDST 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) Y Y Y 
1-12 7 0/50 two-step IDS 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
1-12 0 200 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) Y Y Y 
1-12 0 0/50 direct IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) Y Y Y 
1-12 0 0/50 two-step IDS/IDST 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 7 200 direct IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) Y Y Y 
3-8 7 200 direct IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) Y Y Y 
3-8 7 200 two-step IDST 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) Y Y Y 
3-8 7 200 two-step IDS 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
3-8 7 0/50 direct IDST 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) Y Y Y 
3-8 7 0/50 direct IDS 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
3-8 7 0/50 two-step IDST 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
3-8 7 0/50 two-step IDS 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
3-8 0 200 direct IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) Y Y Y 
3-8 0 200 two-step IDS/IDST 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
3-8 0 0/50 direct IDS/IDST 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) N Y Y 
3-8 0 0/50 two-step IDS/IDST 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 121. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 7.93 2.26 2.12 
1-12 County 200 two-step IDS/IDST 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 2.51 1.96 0.05 
1-12 County 0 direct IDS/IDST 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 6.56 2.22 1.39 
1-12 County 0 two-step IDS/IDST 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 3.48 3.57 1.44 
1-12 Block group 200 direct IDS/IDST 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 3.39 0.74 1.92 
1-12 Block group 200 two-step IDS/IDST 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.42 1.14 2.17 
1-12 Block group 50 direct IDS/IDST 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 7.94 1.13 1.50 
1-12 Block group 50 two-step IDS/IDST 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 1.81 0.92 2.40 
3-8 County 200 direct IDS/IDST 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.95 3.70 4.68 
3-8 County 200 two-step IDS/IDST 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 4.81 1.71 8.09 
3-8 County 0 direct IDS/IDST 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 2.45 3.08 1.69 
3-8 County 0 two-step IDS/IDST 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 6.93 2.80 2.57 
3-8 Block group 200 direct IDS/IDST 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 11.11 5.79 5.98 
3-8 Block group 200 two-step IDS/IDST 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 7.02 0.72 7.31 
3-8 Block group 50 direct IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 4.78 5.36 4.09 
3-8 Block group 50 two-step IDS/IDST 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) 5.53 2.58 2.43 
         Range of % differences: 0.42-11.11 0.72-5.79 0.05-8.09 
Table 122. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 0 direct IDS/IDST 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) Y Y Y 
1-12 Block group 50 direct IDS/IDST 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 County 200 direct IDS/IDST 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) Y Y Y 
3-8 County 0 direct IDS/IDST 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
3-8 Block group 50 direct IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 123. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 0 direct IDS/IDST 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) Y Y Y 
1-12 Block group 50 direct IDS/IDST 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 County 200 direct IDS/IDST 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) Y Y Y 
3-8 County 0 direct IDS/IDST 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) N Y Y 
3-8 Block group 200 two-step IDS/IDST 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
3-8 Block group 50 direct IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
          % Agreement 93.75 100.00 100.00 
Table 124. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.85 9.56 1.54 
1-12 County 200 two-step IDS/IDST 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 4.69 1.46 3.40 
1-12 County 0 direct IDS/IDST 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.87 0.96 2.96 
1-12 County 0 two-step IDS/IDST 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 8.56 1.08 2.08 
1-12 Block group 200 direct IDS/IDST 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 5.17 5.19 7.25 
1-12 Block group 200 two-step IDS/IDST 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 0.10 6.68 0.09 
1-12 Block group 50 direct IDS/IDST 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 20.70 2.21 16.77 
1-12 Block group 50 two-step IDS/IDST 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 9.54 2.15 3.80 
3-8 County 200 direct IDS/IDST 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 14.66 12.07 1.20 
3-8 County 200 two-step IDS/IDST 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 6.15 0.77 2.23 
3-8 County 0 direct IDS/IDST 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 21.95 11.54 8.59 
3-8 County 0 two-step IDS/IDST 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 8.52 2.23 3.00 
3-8 Block group 200 direct IDS/IDST 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 9.82 22.73 3.41 
3-8 Block group 200 two-step IDS/IDST 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 0.07 0.89 2.87 
3-8 Block group 50 direct IDS/IDST 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 4.69 9.02 1.42 
3-8 Block group 50 two-step IDS/IDST 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) 6.26 4.90 0.16 
         Range of % differences: 0.07-21.95 0.77-22.73 0.09-16.77 
Table 125. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) Y Y Y 
1-12 County 0 direct IDS/IDST 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 County 200 direct IDS/IDST 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) Y Y Y 
3-8 County 0 direct IDS/IDST 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 126. Evaluating the effect of alternative choices for temporal limit (7 days vs. 0 days) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
7 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) Y Y Y 
1-12 County 200 two-step IDS/IDST 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) Y Y Y 
1-12 County 0 direct IDS/IDST 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) Y Y Y 
1-12 Block group 50 direct IDS/IDST 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) Y Y Y 
1-12 Block group 50 two-step IDS/IDST 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 County 200 direct IDS/IDST 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) Y Y Y 
3-8 County 0 direct IDS/IDST 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) N Y Y 
3-8 County 0 two-step IDS/IDST 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
3-8 Block group 50 direct IDS/IDST 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
3-8 Block group 50 two-step IDS/IDST 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
          % Agreement 93.75 100.00 100.00 
Table 127. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 5.30 2.40 0.04 
1-12 County 7 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 9.32 2.12 1.74 
1-12 County 7 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 13.46 6.87 8.31 
1-12 County 7 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 6.38 4.40 1.80 
1-12 County 0 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 5.17 2.35 1.76 
1-12 County 0 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 12.36 6.01 3.29 
1-12 Block group 7 direct IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 1.82 0.24 1.40 
1-12 Block group 7 direct IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 3.57 0.68 0.06 
1-12 Block group 7 two-step IDST 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 11.20 2.64 3.51 
1-12 Block group 7 two-step IDS 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 7.18 1.66 0.24 
1-12 Block group 0 direct IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 7.77 0.29 0.48 
1-12 Block group 0 two-step IDS/IDST 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 5.80 1.43 0.01 
3-8 County 7 direct IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 6.56 5.81 2.62 
3-8 County 7 direct IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 8.17 3.81 6.74 
3-8 County 7 two-step IDST 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 3.51 3.96 3.00 
3-8 County 7 two-step IDS 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 8.57 9.44 1.80 
3-8 County 0 direct IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 4.77 10.58 0.37 
3-8 County 0 two-step IDS/IDST 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 6.44 4.94 3.72 
3-8 Block group 7 direct IDST 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 3.67 0.89 0.57 
3-8 Block group 7 direct IDS 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 7.05 0.42 1.42 
3-8 Block group 7 two-step IDST 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 6.20 1.40 2.70 
3-8 Block group 7 two-step IDS 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 0.97 2.30 2.74 
3-8 Block group 0 direct IDS/IDST 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 0.72 0.01 0.47 
3-8 Block group 0 two-step IDS/IDST 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) 2.46 1.00 2.15 
         Range of % differences: 0.72-13.46 0.01-10.58 0.01-8.31 
Table 128. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) Y Y Y 
1-12 County 7 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) Y Y Y 
1-12 County 7 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) Y Y Y 
1-12 County 7 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) Y Y Y 
1-12 County 0 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) Y Y Y 
1-12 Block group 7 direct IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) Y Y Y 
1-12 Block group 7 direct IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) Y Y Y 
1-12 Block group 7 two-step IDST 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) Y Y Y 
1-12 Block group 7 two-step IDS 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 County 7 direct IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) Y Y Y 
3-8 County 7 direct IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) Y Y Y 
3-8 County 7 two-step IDST 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) Y Y Y 
3-8 County 7 two-step IDS 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
3-8 Block group 7 direct IDST 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) Y Y Y 
3-8 Block group 7 direct IDS 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
3-8 Block group 7 two-step IDST 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
3-8 Block group 7 two-step IDS 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 129. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) Y Y Y 
1-12 County 7 direct IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) Y Y Y 
1-12 County 7 two-step IDST 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) Y Y Y 
1-12 County 7 two-step IDS 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) Y Y Y 
1-12 County 0 direct IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) Y Y Y 
1-12 Block group 7 direct IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) Y Y Y 
1-12 Block group 7 direct IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) N Y Y 
1-12 Block group 7 two-step IDST 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) N Y Y 
1-12 Block group 7 two-step IDS 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) N Y Y 
1-12 Block group 0 two-step IDS/IDST 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 County 7 direct IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) Y Y Y 
3-8 County 7 direct IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) Y Y Y 
3-8 County 7 two-step IDST 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) Y Y Y 
3-8 County 7 two-step IDS 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
3-8 Block group 7 direct IDST 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) N Y Y 
3-8 Block group 7 direct IDS 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) N Y Y 
3-8 Block group 7 two-step IDST 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
3-8 Block group 7 two-step IDS 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
          % Agreement 79.17 100.00 100.00 
Table 130. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: percent difference in point estimates 
 
285 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 5.21 5.27 1.94 
1-12 County 7 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.51 7.72 4.89 
1-12 County 7 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 3.57 2.82 10.24 
1-12 County 7 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 5.29 2.34 9.24 
1-12 County 0 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 5.23 2.80 6.31 
1-12 County 0 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 1.43 0.20 7.92 
1-12 Block group 7 direct IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 13.93 0.43 21.19 
1-12 Block group 7 direct IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 10.69 10.16 10.84 
1-12 Block group 7 two-step IDST 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 9.87 5.22 25.58 
1-12 Block group 7 two-step IDS 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 4.32 1.67 12.08 
1-12 Block group 0 direct IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 26.16 7.19 20.33 
1-12 Block group 0 two-step IDS/IDST 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 13.74 10.48 15.78 
3-8 County 7 direct IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 12.08 0.93 9.50 
3-8 County 7 direct IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 3.97 0.05 8.58 
3-8 County 7 two-step IDST 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 11.93 10.48 15.65 
3-8 County 7 two-step IDS 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 9.82 3.88 12.59 
3-8 County 0 direct IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 11.32 0.58 15.95 
3-8 County 0 two-step IDS/IDST 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 12.18 5.34 13.35 
3-8 Block group 7 direct IDST 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 0.95 17.15 17.81 
3-8 Block group 7 direct IDS 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 11.00 5.11 8.54 
3-8 Block group 7 two-step IDST 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 20.84 2.75 17.05 
3-8 Block group 7 two-step IDS 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 16.36 1.12 14.28 
3-8 Block group 0 direct IDS/IDST 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 5.86 8.69 10.52 
3-8 Block group 0 two-step IDS/IDST 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) 10.05 6.92 11.27 
         Range of % differences: 0.95-26.16 0.05-17.15 1.94-25.58 
Table 131. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
286 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) Y Y Y 
1-12 County 7 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) Y Y Y 
1-12 County 7 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) Y Y Y 
1-12 County 7 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) Y Y Y 
1-12 County 0 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) Y Y Y 
1-12 Block group 7 direct IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) Y Y Y 
1-12 Block group 7 direct IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) Y Y Y 
1-12 Block group 7 two-step IDST 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) Y Y Y 
1-12 Block group 7 two-step IDS 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 County 7 direct IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) Y Y Y 
3-8 County 7 direct IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) Y Y Y 
3-8 County 7 two-step IDST 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) Y Y Y 
3-8 County 7 two-step IDS 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
3-8 County 0 direct IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
3-8 Block group 7 direct IDST 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) Y Y Y 
3-8 Block group 7 direct IDS 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
3-8 Block group 7 two-step IDST 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
3-8 Block group 7 two-step IDS 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 132. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 50 km) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: agreement between prevalence ratios 
 
287 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 50 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 direct IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) Y Y Y 
1-12 County 7 direct IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) Y Y Y 
1-12 County 7 two-step IDST 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) Y Y Y 
1-12 County 7 two-step IDS 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) Y Y Y 
1-12 County 0 direct IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) Y Y Y 
1-12 Block group 7 direct IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) Y Y Y 
1-12 Block group 7 direct IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) Y Y Y 
1-12 Block group 7 two-step IDST 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) Y Y Y 
1-12 Block group 7 two-step IDS 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 County 7 direct IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) Y Y Y 
3-8 County 7 direct IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) Y Y Y 
3-8 County 7 two-step IDST 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) Y Y Y 
3-8 County 7 two-step IDS 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
3-8 County 0 direct IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) N Y Y 
3-8 County 0 two-step IDS/IDST 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
3-8 Block group 7 direct IDST 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) Y Y Y 
3-8 Block group 7 direct IDS 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
3-8 Block group 7 two-step IDST 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
3-8 Block group 7 two-step IDS 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 133. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 3.65 1.60 2.48 
1-12 County 7 200 IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 5.69 0.85 2.04 
1-12 County 7 0 IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 15.10 6.07 5.79 
1-12 County 7 0 IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 2.75 7.37 2.10 
1-12 County 0 200 IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) 4.74 5.07 0.13 
1-12 County 0 0 IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) 12.78 8.72 4.92 
1-12 Block group 7 200 IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 4.23 4.30 0.90 
1-12 Block group 7 200 IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 3.20 5.56 5.56 
1-12 Block group 7 50 IDST 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 5.16 1.42 1.20 
1-12 Block group 7 50 IDS 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 13.94 4.58 5.86 
1-12 Block group 0 200 IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) 6.18 3.68 1.47 
1-12 Block group 0 50 IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) 4.21 2.54 1.96 
3-8 County 7 200 IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 6.05 9.25 0.84 
3-8 County 7 200 IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.58 1.81 5.63 
3-8 County 7 0 IDST 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 2.99 0.52 0.46 
3-8 County 7 0 IDS 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 0.18 3.82 2.91 
3-8 County 0 200 IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) 6.34 3.60 7.14 
3-8 County 0 0 IDS/IDST 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) 4.67 2.05 3.79 
3-8 Block group 7 200 IDST 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 3.79 5.10 0.09 
3-8 Block group 7 200 IDS 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 17.09 3.32 10.96 
3-8 Block group 7 50 IDST 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 6.33 2.81 2.22 
3-8 Block group 7 50 IDS 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 11.04 1.44 6.81 
3-8 Block group 0 200 IDS/IDST 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) 1.01 8.38 2.32 
3-8 Block group 0 50 IDS/IDST 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) 0.73 9.38 0.30 
         Range of % differences: 0.18-17.09 0.52-9.38 0.09-10.96 
Table 134. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
289 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) Y Y Y 
1-12 County 7 200 IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 7 0 IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) Y Y Y 
1-12 County 7 0 IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) Y Y Y 
1-12 County 0 200 IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 0 0 IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) Y Y Y 
1-12 Block group 7 200 IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) Y Y Y 
1-12 Block group 7 200 IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) Y Y Y 
1-12 Block group 7 50 IDST 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) Y Y Y 
1-12 Block group 7 50 IDS 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) Y Y Y 
1-12 Block group 0 50 IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 County 7 200 IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) Y Y Y 
3-8 County 7 200 IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) Y Y Y 
3-8 County 7 0 IDST 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) Y Y Y 
3-8 County 7 0 IDS 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
3-8 County 0 200 IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) Y Y Y 
3-8 County 0 0 IDS/IDST 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
3-8 Block group 7 200 IDST 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) Y Y Y 
3-8 Block group 7 200 IDS 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
3-8 Block group 7 50 IDST 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
3-8 Block group 7 50 IDS 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
3-8 Block group 0 50 IDS/IDST 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 135. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) Y Y Y 
1-12 County 7 200 IDS 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 7 0 IDST 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) Y Y Y 
1-12 County 7 0 IDS 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) Y Y Y 
1-12 County 0 200 IDS/IDST 0.96 (0.80, 1.15) 1.05 (0.88, 1.25) 1.15 (0.97, 1.36) 0.92 (0.77, 1.09) 1.00 (0.84, 1.19) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 0 0 IDS/IDST 0.91 (0.75, 1.11) 1.02 (0.85, 1.24) 1.13 (0.94, 1.36) 1.04 (0.86, 1.26) 0.94 (0.77, 1.14) 1.18 (0.98, 1.43) Y Y Y 
1-12 Block group 7 200 IDST 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) N Y Y 
1-12 Block group 7 200 IDS 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) N Y Y 
1-12 Block group 7 50 IDST 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) Y Y Y 
1-12 Block group 7 50 IDS 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.79 (0.66, 0.96) 1.01 (0.85, 1.20) 1.07 (0.90, 1.27) 0.84 (0.70, 1.02) 0.97 (0.82, 1.16) 1.09 (0.91, 1.29) N Y Y 
1-12 Block group 0 50 IDS/IDST 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.27) 0.89 (0.74, 1.08) 0.99 (0.82, 1.19) 1.09 (0.91, 1.30) Y Y Y 
3-8 County 7 200 IDST 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) Y Y Y 
3-8 County 7 200 IDS 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) Y Y Y 
3-8 County 7 0 IDST 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) Y Y Y 
3-8 County 7 0 IDS 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
3-8 County 0 200 IDS/IDST 0.93 (0.78, 1.11) 1.00 (0.84, 1.19) 1.17 (0.99, 1.38) 0.87 (0.73, 1.04) 1.04 (0.88, 1.23) 1.09 (0.92, 1.29) Y Y Y 
3-8 County 0 0 IDS/IDST 0.97 (0.80, 1.19) 1.11 (0.92, 1.35) 1.17 (0.97, 1.42) 0.93 (0.76, 1.13) 1.09 (0.90, 1.32) 1.13 (0.94, 1.36) Y Y Y 
3-8 Block group 7 200 IDST 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) N Y Y 
3-8 Block group 7 200 IDS 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) N Y Y 
3-8 Block group 7 50 IDST 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) Y Y Y 
3-8 Block group 7 50 IDS 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.90 (0.75, 1.08) 0.96 (0.80, 1.15) 1.11 (0.93, 1.32) 0.89 (0.74, 1.07) 1.05 (0.88, 1.25) 1.08 (0.91, 1.29) Y Y Y 
3-8 Block group 0 50 IDS/IDST 0.90 (0.75, 1.09) 0.96 (0.80, 1.16) 1.10 (0.92, 1.32) 0.91 (0.75, 1.10) 1.06 (0.88, 1.27) 1.11 (0.93, 1.32) Y Y Y 
          % Agreement 79.17 100.00 100.00 
Table 136. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 4.83 4.12 4.29 
1-12 County 7 200 IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 0.98 7.14 1.52 
1-12 County 7 0 IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 3.94 3.97 4.02 
1-12 County 7 0 IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 2.81 2.92 5.87 
1-12 County 0 200 IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) 3.82 3.89 3.39 
1-12 County 0 0 IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) 7.62 0.89 4.99 
1-12 Block group 7 200 IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 5.28 6.84 5.68 
1-12 Block group 7 200 IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.62 5.80 3.54 
1-12 Block group 7 50 IDST 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 9.36 1.20 1.23 
1-12 Block group 7 50 IDS 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 5.76 2.71 4.78 
1-12 Block group 0 200 IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) 4.45 6.07 3.63 
1-12 Block group 0 50 IDS/IDST 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) 16.95 2.77 8.22 
3-8 County 7 200 IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 11.08 8.85 12.49 
3-8 County 7 200 IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 4.71 3.94 5.89 
3-8 County 7 0 IDST 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 11.23 0.70 6.33 
3-8 County 7 0 IDS 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 1.14 7.86 1.87 
3-8 County 0 200 IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) 13.23 7.38 4.85 
3-8 County 0 0 IDS/IDST 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) 12.37 1.46 7.47 
3-8 Block group 7 200 IDST 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 23.51 5.01 11.13 
3-8 Block group 7 200 IDS 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 0.11 17.16 13.82 
3-8 Block group 7 50 IDST 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 1.76 14.90 11.89 
3-8 Block group 7 50 IDS 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 5.27 10.96 8.07 
3-8 Block group 0 200 IDS/IDST 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) 9.87 4.73 7.56 
3-8 Block group 0 50 IDS/IDST 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) 5.68 2.96 6.81 
         Range of % differences: 0.11-23.51 0.70-17.16 1.23-13.82 
Table 137. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) Y Y Y 
1-12 County 7 200 IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) Y Y Y 
1-12 County 7 0 IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) Y Y Y 
1-12 County 7 0 IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) Y Y Y 
1-12 County 0 200 IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) Y Y Y 
1-12 County 0 0 IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) Y Y Y 
1-12 Block group 7 200 IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) Y Y Y 
1-12 Block group 7 200 IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) Y Y Y 
1-12 Block group 7 50 IDST 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) Y Y Y 
1-12 Block group 7 50 IDS 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 County 7 200 IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) Y Y Y 
3-8 County 7 200 IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) Y Y Y 
3-8 County 7 0 IDST 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) Y Y Y 
3-8 County 7 0 IDS 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
3-8 County 0 200 IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) Y Y Y 
3-8 County 0 0 IDS/IDST 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) Y Y Y 
3-8 Block group 7 200 IDST 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) Y Y Y 
3-8 Block group 7 200 IDS 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
3-8 Block group 7 50 IDST 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
3-8 Block group 7 50 IDS 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 138. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 IDST 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) Y Y Y 
1-12 County 7 200 IDS 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) Y Y Y 
1-12 County 7 0 IDST 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) Y Y Y 
1-12 County 7 0 IDS 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) Y Y Y 
1-12 County 0 200 IDS/IDST 1.14 (0.89, 1.46) 1.10 (0.86, 1.41) 0.98 (0.76, 1.26) 1.19 (0.93, 1.52) 1.05 (0.82, 1.36) 1.01 (0.78, 1.30) Y Y Y 
1-12 County 0 0 IDS/IDST 1.09 (0.83, 1.43) 1.07 (0.81, 1.40) 1.04 (0.79, 1.37) 1.17 (0.89, 1.54) 1.06 (0.80, 1.40) 1.09 (0.83, 1.44) Y Y Y 
1-12 Block group 7 200 IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) Y Y Y 
1-12 Block group 7 200 IDS 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) Y Y Y 
1-12 Block group 7 50 IDST 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) Y Y Y 
1-12 Block group 7 50 IDS 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.95 (0.73, 1.25) 0.94 (0.72, 1.22) 1.03 (0.80, 1.33) 0.92 (0.71, 1.20) Y Y Y 
1-12 Block group 0 50 IDS/IDST 1.27 (0.97, 1.67) 1.18 (0.89, 1.55) 1.17 (0.89, 1.54) 1.07 (0.82, 1.41) 1.15 (0.88, 1.50) 1.08 (0.82, 1.41) Y Y Y 
3-8 County 7 200 IDST 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) Y Y Y 
3-8 County 7 200 IDS 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) Y Y Y 
3-8 County 7 0 IDST 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) Y Y Y 
3-8 County 7 0 IDS 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
3-8 County 0 200 IDS/IDST 1.19 (0.93, 1.53) 1.12 (0.88, 1.44) 0.96 (0.74, 1.25) 1.05 (0.82, 1.34) 1.04 (0.82, 1.33) 0.92 (0.71, 1.18) Y Y Y 
3-8 County 0 0 IDS/IDST 1.34 (1.02, 1.76) 1.12 (0.84, 1.48) 1.13 (0.85, 1.50) 1.18 (0.90, 1.55) 1.10 (0.83, 1.45) 1.05 (0.79, 1.39) N Y Y 
3-8 Block group 7 200 IDST 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) Y Y Y 
3-8 Block group 7 200 IDS 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
3-8 Block group 7 50 IDST 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) Y Y Y 
3-8 Block group 7 50 IDS 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.15 (0.88, 1.49) 1.13 (0.87, 1.47) 1.02 (0.77, 1.33) 1.04 (0.80, 1.35) 1.08 (0.83, 1.40) 0.94 (0.72, 1.23) Y Y Y 
3-8 Block group 0 50 IDS/IDST 1.22 (0.93, 1.59) 1.04 (0.79, 1.37) 1.13 (0.86, 1.48) 1.15 (0.88, 1.50) 1.01 (0.77, 1.32) 1.05 (0.80, 1.38) Y Y Y 
          % Agreement 95.83 100.00 100.00 
Table 139. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) 6.00 0.00 0.53 
1-12 County 7 200 two-step 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) 3.34 0.75 3.99 
1-12 County 7 0 direct 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) 8.62 4.53 1.17 
1-12 County 7 0 two-step 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) 3.76 3.22 2.53 
1-12 Block group 7 200 direct 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) 2.96 0.72 0.29 
1-12 Block group 7 200 two-step 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) 4.47 1.99 6.17 
1-12 Block group 7 50 direct 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) 8.34 0.19 1.75 
1-12 Block group 7 50 two-step 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) 0.45 2.96 2.90 
3-8 County 7 200 direct 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) 6.55 0.39 0.44 
3-8 County 7 200 two-step 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) 0.08 11.44 6.03 
3-8 County 7 0 direct 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) 8.16 2.38 3.68 
3-8 County 7 0 two-step 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) 4.99 1.96 1.23 
3-8 Block group 7 200 direct 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) 2.99 6.76 3.03 
3-8 Block group 7 200 two-step 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) 10.34 4.98 7.85 
3-8 Block group 7 50 direct 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) 0.40 5.45 2.18 
3-8 Block group 7 50 two-step 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) 5.12 4.09 2.41 
         Range of % differences: 0.08-10.34 0.00-11.44 0.29-7.85 
Table 140. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) Y Y Y 
1-12 County 7 200 two-step 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 7 0 direct 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) Y Y Y 
1-12 County 7 0 two-step 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) Y Y Y 
1-12 Block group 7 200 direct 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) Y Y Y 
1-12 Block group 7 200 two-step 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) Y Y Y 
1-12 Block group 7 50 direct 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) Y Y Y 
1-12 Block group 7 50 two-step 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
3-8 County 7 200 direct 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) Y Y Y 
3-8 County 7 200 two-step 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) Y Y Y 
3-8 County 7 0 direct 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) Y Y Y 
3-8 County 7 0 two-step 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
3-8 Block group 7 200 direct 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) Y Y Y 
3-8 Block group 7 200 two-step 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
3-8 Block group 7 50 direct 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
3-8 Block group 7 50 two-step 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 141. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and isolated cleft palate: agreement between prevalence ratios 
 
296 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 0.94 (0.79, 1.13) 1.02 (0.86, 1.22) 1.13 (0.95, 1.34) 0.89 (0.74, 1.06) 1.02 (0.86, 1.22) 1.12 (0.95, 1.33) Y Y Y 
1-12 County 7 200 two-step 0.91 (0.76, 1.09) 1.01 (0.85, 1.20) 1.10 (0.93, 1.31) 0.94 (0.79, 1.12) 1.02 (0.85, 1.21) 1.15 (0.97, 1.36) Y Y Y 
1-12 County 7 0 direct 0.89 (0.73, 1.09) 1.00 (0.83, 1.21) 1.13 (0.94, 1.36) 0.97 (0.80, 1.18) 1.05 (0.86, 1.27) 1.14 (0.95, 1.38) Y Y Y 
1-12 County 7 0 two-step 1.04 (0.86, 1.26) 0.94 (0.77, 1.15) 1.20 (0.99, 1.44) 1.00 (0.83, 1.22) 0.97 (0.80, 1.18) 1.17 (0.97, 1.41) Y Y Y 
1-12 Block group 7 200 direct 0.85 (0.70, 1.02) 1.03 (0.86, 1.22) 1.05 (0.88, 1.25) 0.82 (0.68, 0.99) 1.02 (0.85, 1.21) 1.05 (0.88, 1.25) N Y Y 
1-12 Block group 7 200 two-step 0.81 (0.67, 0.98) 0.98 (0.82, 1.17) 1.04 (0.88, 1.24) 0.85 (0.70, 1.02) 0.96 (0.81, 1.15) 1.11 (0.93, 1.32) N Y Y 
1-12 Block group 7 50 direct 0.86 (0.71, 1.04) 1.02 (0.85, 1.22) 1.07 (0.89, 1.27) 0.79 (0.60, 1.04) 1.03 (0.80, 1.31) 1.05 (0.82, 1.35) Y Y Y 
1-12 Block group 7 50 two-step 0.91 (0.75, 1.09) 1.01 (0.84, 1.21) 1.08 (0.90, 1.29) 0.91 (0.76, 1.10) 0.98 (0.82, 1.18) 1.11 (0.93, 1.33) Y Y Y 
3-8 County 7 200 direct 0.86 (0.72, 1.03) 1.04 (0.88, 1.24) 1.12 (0.95, 1.32) 0.92 (0.77, 1.10) 1.04 (0.88, 1.24) 1.11 (0.94, 1.32) Y Y Y 
3-8 County 7 200 two-step 0.91 (0.76, 1.10) 1.15 (0.97, 1.36) 1.11 (0.93, 1.32) 0.91 (0.76, 1.09) 1.02 (0.86, 1.22) 1.18 (1.00, 1.40) Y Y Y 
3-8 County 7 0 direct 0.92 (0.75, 1.12) 1.11 (0.92, 1.34) 1.15 (0.95, 1.39) 1.00 (0.82, 1.21) 1.08 (0.89, 1.31) 1.19 (0.99, 1.44) Y Y Y 
3-8 County 7 0 two-step 0.95 (0.78, 1.15) 1.10 (0.91, 1.33) 1.14 (0.95, 1.38) 1.00 (0.82, 1.21) 1.12 (0.93, 1.36) 1.16 (0.96, 1.40) Y Y Y 
3-8 Block group 7 200 direct 0.83 (0.69, 1.00) 0.95 (0.80, 1.14) 1.08 (0.91, 1.28) 0.80 (0.67, 0.97) 1.02 (0.86, 1.21) 1.04 (0.88, 1.24) Y Y Y 
3-8 Block group 7 200 two-step 0.86 (0.71, 1.03) 1.00 (0.84, 1.20) 1.08 (0.91, 1.28) 0.95 (0.79, 1.15) 1.05 (0.88, 1.26) 1.16 (0.98, 1.39) Y Y Y 
3-8 Block group 7 50 direct 0.86 (0.71, 1.04) 0.96 (0.80, 1.15) 1.08 (0.91, 1.29) 0.86 (0.71, 1.04) 1.01 (0.85, 1.21) 1.06 (0.89, 1.26) Y Y Y 
3-8 Block group 7 50 two-step 0.91 (0.76, 1.10) 0.99 (0.82, 1.19) 1.11 (0.93, 1.32) 0.96 (0.80, 1.16) 1.03 (0.86, 1.24) 1.13 (0.95, 1.36) Y Y Y 
          % Agreement 87.50 100.00 100.00 
Table 142. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) 2.74 12.02 4.92 
1-12 County 7 200 two-step 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) 3.07 0.76 0.89 
1-12 County 7 0 direct 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) 0.96 0.97 1.97 
1-12 County 7 0 two-step 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) 5.79 5.92 0.12 
1-12 Block group 7 200 direct 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) 5.20 5.66 1.74 
1-12 Block group 7 200 two-step 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) 0.70 6.98 10.95 
1-12 Block group 7 50 direct 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) 8.45 4.94 8.67 
1-12 Block group 7 50 two-step 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) 4.85 3.43 2.66 
3-8 County 7 200 direct 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) 11.69 7.37 6.45 
3-8 County 7 200 two-step 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) 5.33 5.42 0.16 
3-8 County 7 0 direct 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) 19.76 8.35 7.37 
3-8 County 7 0 two-step 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) 7.44 1.19 2.92 
3-8 Block group 7 200 direct 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) 14.60 20.04 6.60 
3-8 Block group 7 200 two-step 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) 8.87 2.11 3.90 
3-8 Block group 7 50 direct 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) 2.67 2.19 2.71 
3-8 Block group 7 50 two-step 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) 4.36 1.77 1.12 
         Range of % differences: 0.70-19.76 0.76-20.04 0.12-10.95 
Table 143. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) Y Y Y 
1-12 County 7 200 two-step 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) Y Y Y 
1-12 County 7 0 direct 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) Y Y Y 
1-12 County 7 0 two-step 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) Y Y Y 
1-12 Block group 7 200 direct 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) Y Y Y 
1-12 Block group 7 200 two-step 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) Y Y Y 
1-12 Block group 7 50 direct 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) Y Y Y 
1-12 Block group 7 50 two-step 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
3-8 County 7 200 direct 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) Y Y Y 
3-8 County 7 200 two-step 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) Y Y Y 
3-8 County 7 0 direct 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) Y Y Y 
3-8 County 7 0 two-step 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
3-8 Block group 7 200 direct 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) Y Y Y 
3-8 Block group 7 200 two-step 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
3-8 Block group 7 50 direct 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
3-8 Block group 7 50 two-step 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 144. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between PM2.5 and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 7 200 direct 1.15 (0.90, 1.48) 1.12 (0.88, 1.44) 1.01 (0.78, 1.31) 1.12 (0.88, 1.43) 1.00 (0.78, 1.28) 0.96 (0.75, 1.24) Y Y Y 
1-12 County 7 200 two-step 1.10 (0.86, 1.41) 1.08 (0.84, 1.38) 0.97 (0.75, 1.25) 1.13 (0.89, 1.45) 1.07 (0.83, 1.37) 0.98 (0.76, 1.26) Y Y Y 
1-12 County 7 0 direct 1.10 (0.83, 1.44) 1.07 (0.81, 1.40) 1.03 (0.78, 1.36) 1.11 (0.84, 1.45) 1.08 (0.82, 1.42) 1.01 (0.76, 1.33) Y Y Y 
1-12 County 7 0 two-step 1.14 (0.87, 1.50) 1.11 (0.84, 1.46) 1.07 (0.81, 1.42) 1.08 (0.82, 1.41) 1.05 (0.79, 1.38) 1.07 (0.81, 1.41) Y Y Y 
1-12 Block group 7 200 direct 0.98 (0.75, 1.27) 1.10 (0.85, 1.42) 0.87 (0.66, 1.14) 0.93 (0.72, 1.21) 1.04 (0.81, 1.34) 0.89 (0.68, 1.16) Y Y Y 
1-12 Block group 7 200 two-step 0.93 (0.72, 1.20) 1.03 (0.80, 1.33) 0.82 (0.63, 1.08) 0.94 (0.72, 1.22) 1.10 (0.86, 1.42) 0.92 (0.70, 1.20) Y Y Y 
1-12 Block group 7 50 direct 1.13 (0.86, 1.47) 1.10 (0.84, 1.44) 1.08 (0.82, 1.42) 1.03 (0.79, 1.35) 1.15 (0.89, 1.50) 0.99 (0.75, 1.30) Y Y Y 
1-12 Block group 7 50 two-step 1.03 (0.78, 1.34) 1.08 (0.83, 1.42) 1.06 (0.81, 1.39) 0.98 (0.74, 1.28) 1.12 (0.86, 1.46) 1.04 (0.79, 1.36) Y Y Y 
3-8 County 7 200 direct 1.16 (0.91, 1.48) 1.07 (0.83, 1.38) 1.02 (0.79, 1.31) 1.03 (0.81, 1.32) 1.00 (0.78, 1.27) 0.95 (0.74, 1.22) Y Y Y 
3-8 County 7 200 two-step 1.04 (0.81, 1.32) 0.98 (0.77, 1.25) 0.90 (0.70, 1.15) 0.98 (0.77, 1.26) 1.04 (0.81, 1.32) 0.90 (0.70, 1.16) Y Y Y 
3-8 County 7 0 direct 1.31 (1.00, 1.72) 1.08 (0.81, 1.44) 1.12 (0.84, 1.48) 1.07 (0.82, 1.41) 1.00 (0.75, 1.31) 1.04 (0.79, 1.37) Y Y Y 
3-8 County 7 0 two-step 1.17 (0.89, 1.53) 1.09 (0.83, 1.44) 1.05 (0.79, 1.39) 1.08 (0.83, 1.43) 1.08 (0.82, 1.42) 1.02 (0.77, 1.35) Y Y Y 
3-8 Block group 7 200 direct 1.20 (0.93, 1.56) 1.10 (0.84, 1.43) 0.98 (0.75, 1.29) 1.04 (0.80, 1.35) 0.90 (0.69, 1.18) 1.05 (0.81, 1.36) Y Y Y 
3-8 Block group 7 200 two-step 0.95 (0.73, 1.23) 1.05 (0.81, 1.35) 0.88 (0.67, 1.15) 1.04 (0.80, 1.35) 1.07 (0.83, 1.38) 0.92 (0.70, 1.20) Y Y Y 
3-8 Block group 7 50 direct 1.19 (0.92, 1.55) 0.93 (0.70, 1.23) 1.18 (0.90, 1.54) 1.16 (0.89, 1.51) 0.95 (0.72, 1.25) 1.14 (0.88, 1.49) Y Y Y 
3-8 Block group 7 50 two-step 1.17 (0.90, 1.53) 1.08 (0.82, 1.41) 1.04 (0.79, 1.37) 1.22 (0.94, 1.59) 1.06 (0.80, 1.39) 1.06 (0.80, 1.39) Y Y Y 
          % Agreement 100.00 100.00 100.00 
Table 145. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: percent difference in point estimates 
 
300 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.67 0.50 8.79 
County 14 200 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 6.85 2.35 6.77 
County 14 200 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 3.99 0.90 5.29 
County 14 200 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 2.44 5.10 1.86 
County 14 0 direct IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 27.86 10.79 0.30 
County 14 0 direct IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 4.50 8.61 1.97 
County 14 0 two-step IDST 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 12.97 26.89 4.23 
County 14 0 two-step IDS 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 17.54 10.64 4.23 
County 0 200 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 9.35 9.24 1.09 
County 0 200 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 1.80 1.99 0.78 
County 0 0 direct IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 44.23 9.42 6.03 
County 0 0 two-step IDS/IDST 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 9.55 31.03 8.98 
Block group 14 200 direct IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 12.66 6.05 1.42 
Block group 14 200 direct IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 5.81 10.50 4.73 
Block group 14 200 two-step IDST 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 10.52 0.58 0.51 
Block group 14 200 two-step IDS 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 7.09 13.65 0.92 
Block group 14 20 direct IDST 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 23.11 0.13 0.36 
Block group 14 20 direct IDS 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 2.08 2.13 2.43 
Block group 14 20 two-step IDST 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 8.13 13.37 7.37 
Block group 14 20 two-step IDS 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 21.93 4.80 7.57 
Block group 0 200 direct IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 5.89 4.56 5.43 
Block group 0 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 1.80 4.04 3.76 
Block group 0 20 direct IDS/IDST 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 18.77 7.36 4.74 
Block group 0 20 two-step IDS/IDST 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) 23.13 1.29 6.95 
         Range of % differences: 0.67-44.23 0.13-31.03 0.30-8.98 
Table 146. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
 
301 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) Y Y Y 
County 14 200 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) Y Y Y 
County 14 200 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) Y Y Y 
County 14 200 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) Y Y Y 
County 14 0 direct IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) Y Y Y 
County 14 0 direct IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) Y Y Y 
County 14 0 two-step IDST 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) Y Y Y 
County 14 0 two-step IDS 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
County 0 200 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) Y Y Y 
County 0 200 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) Y Y Y 
County 0 0 direct IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) Y Y Y 
County 0 0 two-step IDS/IDST 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y Y Y 
Block group 14 200 direct IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
Block group 14 200 direct IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
Block group 14 200 two-step IDST 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) Y Y Y 
Block group 14 200 two-step IDS 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
Block group 14 20 direct IDST 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) Y Y Y 
Block group 14 20 direct IDS 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
Block group 14 20 two-step IDST 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
Block group 14 20 two-step IDS 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
Block group 0 200 direct IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y Y Y 
Block group 0 20 direct IDS/IDST 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 147. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: agreement between prevalence ratios 
 
302 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) Y Y Y 
County 14 200 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) Y Y Y 
County 14 200 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) Y Y Y 
County 14 200 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) Y N Y 
County 14 0 direct IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) Y Y Y 
County 14 0 direct IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) Y Y Y 
County 14 0 two-step IDST 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) Y N Y 
County 14 0 two-step IDS 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y N Y 
County 0 200 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) Y N Y 
County 0 200 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) Y Y Y 
County 0 0 direct IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) N Y Y 
County 0 0 two-step IDS/IDST 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y N Y 
Block group 14 200 direct IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y N Y 
Block group 14 200 direct IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y N Y 
Block group 14 200 two-step IDST 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) Y Y Y 
Block group 14 200 two-step IDS 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y N Y 
Block group 14 20 direct IDST 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) Y Y Y 
Block group 14 20 direct IDS 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
Block group 14 20 two-step IDST 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
Block group 14 20 two-step IDS 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
Block group 0 200 direct IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y N Y 
Block group 0 20 direct IDS/IDST 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
          % Agreement 95.83 62.50 100.00 
Table 148. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: percent difference in point estimates 
 
303 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 10.51 11.82 17.90 
County 14 200 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 8.57 12.10 10.16 
County 14 200 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 6.35 0.33 2.75 
County 14 200 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 10.05 4.89 2.94 
County 14 0 direct IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 22.20 40.48 1.88 
County 14 0 direct IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 24.89 1.05 1.84 
County 14 0 two-step IDST 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 17.40 23.60 37.82 
County 14 0 two-step IDS 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 5.81 25.07 0.77 
County 0 200 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 22.93 6.01 3.72 
County 0 200 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 11.93 24.04 0.15 
County 0 0 direct IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 10.65 49.01 3.05 
County 0 0 two-step IDS/IDST 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 0.43 17.76 6.07 
Block group 14 200 direct IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 8.52 8.91 1.03 
Block group 14 200 direct IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 8.07 8.62 6.58 
Block group 14 200 two-step IDST 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 10.55 5.96 16.60 
Block group 14 200 two-step IDS 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 8.60 4.56 12.52 
Block group 14 20 direct IDST 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 17.68 18.79 30.06 
Block group 14 20 direct IDS 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 6.05 5.48 6.48 
Block group 14 20 two-step IDST 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 19.22 5.46 9.07 
Block group 14 20 two-step IDS 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 25.41 5.35 17.24 
Block group 0 200 direct IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 23.88 10.83 10.32 
Block group 0 200 two-step IDS/IDST 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 27.75 1.72 8.62 
Block group 0 20 direct IDS/IDST 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 10.69 39.66 28.79 
Block group 0 20 two-step IDS/IDST 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 6.74 25.42 13.30 
         Range of % differences: 0.43-27.75 0.33-49.01 0.15-37.82 
Table 149. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) Y Y Y 
County 14 200 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) Y Y Y 
County 14 200 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) Y Y Y 
County 14 200 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) Y Y Y 
County 14 0 direct IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) Y Y Y 
County 14 0 direct IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) Y Y Y 
County 14 0 two-step IDST 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) Y Y Y 
County 14 0 two-step IDS 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
County 0 200 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) Y Y Y 
County 0 200 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) Y Y Y 
County 0 0 direct IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) Y Y Y 
County 0 0 two-step IDS/IDST 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
Block group 14 200 direct IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) Y Y Y 
Block group 14 200 direct IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) Y Y Y 
Block group 14 200 two-step IDST 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) Y Y Y 
Block group 14 200 two-step IDS 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
Block group 14 20 direct IDST 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) Y Y Y 
Block group 14 20 direct IDS 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
Block group 14 20 two-step IDST 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
Block group 14 20 two-step IDS 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
Block group 0 200 direct IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
Block group 0 20 direct IDS/IDST 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
Block group 0 20 two-step IDS/IDST 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 150. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) Y Y N 
County 14 200 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) Y Y Y 
County 14 200 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) Y Y Y 
County 14 200 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) Y Y Y 
County 14 0 direct IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) Y Y Y 
County 14 0 direct IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) Y Y Y 
County 14 0 two-step IDST 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) Y Y Y 
County 14 0 two-step IDS 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
County 0 200 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) Y Y Y 
County 0 200 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) Y Y Y 
County 0 0 direct IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) Y Y Y 
County 0 0 two-step IDS/IDST 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
Block group 14 200 direct IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) Y Y Y 
Block group 14 200 direct IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) Y Y Y 
Block group 14 200 two-step IDST 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) Y Y Y 
Block group 14 200 two-step IDS 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
Block group 14 20 direct IDST 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) Y Y Y 
Block group 14 20 direct IDS 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
Block group 14 20 two-step IDST 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
Block group 14 20 two-step IDS 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
Block group 0 200 direct IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
Block group 0 20 direct IDS/IDST 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
Block group 0 20 two-step IDS/IDST 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
          % Agreement 100.00 100.00 95.83 
Table 151. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 19.07 3.76 8.48 
1-12 14 200 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 14.95 11.06 5.90 
1-12 14 200 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 1.69 9.25 3.53 
1-12 14 200 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 5.04 4.41 2.45 
1-12 14 0/20 direct IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 21.67 37.23 2.84 
1-12 14 0/20 direct IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 7.73 36.62 14.37 
1-12 14 0/20 two-step IDST 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 21.58 30.45 3.95 
1-12 14 0/20 two-step IDS 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 19.03 38.27 9.60 
1-12 0 200 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 8.52 6.50 1.69 
1-12 0 200 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 3.55 1.28 1.42 
1-12 0 0/20 direct IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 26.47 34.47 5.29 
1-12 0 0/20 two-step IDS/IDST 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 30.66 41.40 3.28 
3-8 14 200 direct IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 5.78 1.79 1.74 
3-8 14 200 direct IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 15.99 1.80 3.87 
3-8 14 200 two-step IDST 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 4.85 10.72 8.30 
3-8 14 200 two-step IDS 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.38 4.15 5.24 
3-8 14 0/20 direct IDST 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 26.43 26.57 2.78 
3-8 14 0/20 direct IDS 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 14.29 46.89 13.91 
3-8 14 0/20 two-step IDST 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 26.36 16.99 7.65 
3-8 14 0/20 two-step IDS 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 14.63 32.61 2.19 
3-8 0 200 direct IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 11.98 1.82 4.83 
3-8 0 200 two-step IDS/IDST 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 3.54 3.32 4.41 
3-8 0 0/20 direct IDS/IDST 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 51.58 17.98 16.03 
3-8 0 0/20 two-step IDS/IDST 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) 17.19 9.44 19.16 
         Range of % differences: 0.38-51.58 1.28-46.89 1.42-19.16 
Table 152. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) Y Y Y 
1-12 14 200 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) Y Y Y 
1-12 14 200 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) Y Y Y 
1-12 14 200 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) Y Y Y 
1-12 14 0/20 direct IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) Y Y Y 
1-12 14 0/20 direct IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) Y Y Y 
1-12 14 0/20 two-step IDST 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) Y Y Y 
1-12 14 0/20 two-step IDS 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y Y Y 
1-12 0 200 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y Y Y 
3-8 14 200 direct IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
3-8 14 200 direct IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
3-8 14 200 two-step IDST 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) Y Y Y 
3-8 14 200 two-step IDS 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
3-8 14 0/20 direct IDST 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) Y Y Y 
3-8 14 0/20 direct IDS 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
3-8 14 0/20 two-step IDST 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
3-8 14 0/20 two-step IDS 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
3-8 0 200 direct IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 153. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) Y N Y 
1-12 14 200 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) Y N Y 
1-12 14 200 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) Y N Y 
1-12 14 200 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) Y Y Y 
1-12 14 0/20 direct IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) Y Y Y 
1-12 14 0/20 direct IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) Y Y Y 
1-12 14 0/20 two-step IDST 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) Y N Y 
1-12 14 0/20 two-step IDS 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y N Y 
1-12 0 200 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) Y N Y 
1-12 0 200 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y N Y 
3-8 14 200 direct IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
3-8 14 200 direct IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
3-8 14 200 two-step IDST 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) Y N Y 
3-8 14 200 two-step IDS 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
3-8 14 0/20 direct IDST 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) Y Y Y 
3-8 14 0/20 direct IDS 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
3-8 14 0/20 two-step IDST 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
3-8 14 0/20 two-step IDS 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
3-8 0 200 direct IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y N Y 
3-8 0 0/20 direct IDS/IDST 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) N Y Y 
3-8 0 0/20 two-step IDS/IDST 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
          % Agreement 95.83 62.50 100.00 
Table 154. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 1.64 3.12 2.23 
1-12 14 200 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.98 7.55 6.59 
1-12 14 200 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 5.67 1.24 0.18 
1-12 14 200 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 3.38 11.89 3.26 
1-12 14 0/20 direct IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 3.78 35.24 16.09 
1-12 14 0/20 direct IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 9.74 17.60 4.32 
1-12 14 0/20 two-step IDST 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 52.30 17.37 38.11 
1-12 14 0/20 two-step IDS 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 47.60 7.95 20.53 
1-12 0 200 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 4.47 3.69 15.10 
1-12 0 200 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 10.49 10.47 18.27 
1-12 0 0/20 direct IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 1.26 0.59 21.21 
1-12 0 0/20 two-step IDS/IDST 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 17.96 31.63 22.94 
3-8 14 200 direct IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 3.63 23.76 14.66 
3-8 14 200 direct IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 18.58 11.03 10.15 
3-8 14 200 two-step IDST 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 22.48 5.06 13.69 
3-8 14 200 two-step IDS 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 1.92 12.22 12.19 
3-8 14 0/20 direct IDST 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.78 24.16 12.27 
3-8 14 0/20 direct IDS 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 9.21 11.10 3.99 
3-8 14 0/20 two-step IDST 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 16.78 0.83 9.37 
3-8 14 0/20 two-step IDS 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 17.13 22.50 38.18 
3-8 0 200 direct IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 3.50 20.47 8.51 
3-8 0 200 two-step IDS/IDST 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 5.48 11.95 9.54 
3-8 0 0/20 direct IDS/IDST 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 1.22 9.24 10.73 
3-8 0 0/20 two-step IDS/IDST 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 10.83 11.46 3.65 
         Range of % differences: 0.78-52.30 0.59-35.24 0.18-38.18 
Table 155. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
 
310 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) Y Y Y 
1-12 14 200 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) Y Y Y 
1-12 14 200 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) Y Y Y 
1-12 14 200 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) Y Y Y 
1-12 14 0/20 direct IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) Y Y Y 
1-12 14 0/20 direct IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
1-12 14 0/20 two-step IDST 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 14 0/20 two-step IDS 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 0 200 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 14 200 direct IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) Y Y Y 
3-8 14 200 direct IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) Y Y Y 
3-8 14 200 two-step IDST 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) Y Y Y 
3-8 14 200 two-step IDS 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
3-8 14 0/20 direct IDST 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) Y Y Y 
3-8 14 0/20 direct IDS 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
3-8 14 0/20 two-step IDST 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
3-8 14 0/20 two-step IDS 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
3-8 0 200 direct IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 156. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: agreement between prevalence ratios 
 
311 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) Y Y Y 
1-12 14 200 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) Y Y Y 
1-12 14 200 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) Y Y Y 
1-12 14 200 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) Y Y Y 
1-12 14 0/20 direct IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) Y Y Y 
1-12 14 0/20 direct IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
1-12 14 0/20 two-step IDST 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 14 0/20 two-step IDS 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 0 200 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) Y Y Y 
1-12 0 200 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 14 200 direct IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) Y Y N 
3-8 14 200 direct IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) Y Y Y 
3-8 14 200 two-step IDST 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) Y Y Y 
3-8 14 200 two-step IDS 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
3-8 14 0/20 direct IDST 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) Y Y Y 
3-8 14 0/20 direct IDS 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
3-8 14 0/20 two-step IDST 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
3-8 14 0/20 two-step IDS 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
3-8 0 200 direct IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
          % Agreement 100.00 100.00 95.83 
Table 157. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 8.31 7.70 11.45 
1-12 County 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 3.20 0.14 0.12 
1-12 County 0 direct IDS/IDST 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 6.92 0.86 9.12 
1-12 County 0 two-step IDS/IDST 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 4.52 10.34 0.11 
1-12 Block group 200 direct IDS/IDST 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 1.86 9.86 7.24 
1-12 Block group 200 two-step IDS/IDST 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 5.38 5.55 0.91 
1-12 Block group 20 direct IDS/IDST 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 11.94 3.07 10.55 
1-12 Block group 20 two-step IDS/IDST 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 16.30 7.08 12.76 
3-8 County 200 direct IDS/IDST 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 5.81 3.89 5.78 
3-8 County 200 two-step IDS/IDST 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 7.43 3.25 2.76 
3-8 County 0 direct IDS/IDST 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 46.53 17.14 17.08 
3-8 County 0 two-step IDS/IDST 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 12.53 10.28 4.87 
3-8 Block group 200 direct IDS/IDST 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 1.78 3.92 2.92 
3-8 Block group 200 two-step IDS/IDST 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 3.51 4.07 1.93 
3-8 Block group 20 direct IDS/IDST 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 8.94 12.55 12.85 
3-8 Block group 20 two-step IDS/IDST 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) 15.10 13.15 12.13 
         Range of % differences: 1.78-46.53 0.14-17.14 0.11-17.08 
Table 158. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 0 direct IDS/IDST 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y Y Y 
3-8 County 200 direct IDS/IDST 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) Y Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 159. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) Y N Y 
1-12 County 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 0 direct IDS/IDST 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) Y N Y 
1-12 Block group 200 two-step IDS/IDST 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y Y Y 
3-8 County 200 direct IDS/IDST 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) Y N Y 
3-8 County 0 direct IDS/IDST 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) N Y Y 
3-8 County 0 two-step IDS/IDST 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
          % Agreement 93.75 81.25 100.00 
Table 160. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.73 0.02 4.92 
1-12 County 200 two-step IDS/IDST 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 16.08 6.06 4.32 
1-12 County 0 direct IDS/IDST 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 5.98 5.03 0.29 
1-12 County 0 two-step IDS/IDST 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 18.35 29.99 0.67 
1-12 Block group 200 direct IDS/IDST 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 4.21 3.84 16.76 
1-12 Block group 200 two-step IDS/IDST 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 23.14 16.28 17.22 
1-12 Block group 20 direct IDS/IDST 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 5.03 22.00 17.22 
1-12 Block group 20 two-step IDS/IDST 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 12.10 9.63 1.77 
3-8 County 200 direct IDS/IDST 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 12.70 6.11 1.53 
3-8 County 200 two-step IDS/IDST 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 5.88 13.18 1.23 
3-8 County 0 direct IDS/IDST 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 8.37 43.25 1.50 
3-8 County 0 two-step IDS/IDST 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 13.00 12.77 6.17 
3-8 Block group 200 direct IDS/IDST 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 27.68 15.59 0.11 
3-8 Block group 200 two-step IDS/IDST 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 13.27 13.45 3.90 
3-8 Block group 20 direct IDS/IDST 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 0.39 23.48 5.24 
3-8 Block group 20 two-step IDS/IDST 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 6.68 21.20 28.64 
         Range of % differences: 0.39-27.68 0.02-43.25 0.11-28.64 
Table 161. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) Y Y Y 
1-12 County 0 direct IDS/IDST 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) Y Y Y 
1-12 Block group 20 direct IDS/IDST 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 County 200 direct IDS/IDST 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) Y Y Y 
3-8 County 0 direct IDS/IDST 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
3-8 Block group 20 direct IDS/IDST 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 162. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) Y Y Y 
1-12 County 0 direct IDS/IDST 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) Y Y Y 
1-12 Block group 200 direct IDS/IDST 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) Y Y Y 
1-12 Block group 20 direct IDS/IDST 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 County 200 direct IDS/IDST 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) Y Y Y 
3-8 County 0 direct IDS/IDST 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
3-8 Block group 20 direct IDS/IDST 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
          % Agreement 100.00 100.00 100.00 
Table 163. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 4.94 12.54 15.66 
1-12 County 14 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 10.96 14.41 28.37 
1-12 County 14 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 8.15 18.78 12.87 
1-12 County 14 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 2.91 15.75 12.44 
1-12 County 0 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 4.26 7.59 7.98 
1-12 County 0 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 1.59 25.84 12.45 
1-12 Block group 14 direct IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 7.56 28.67 4.37 
1-12 Block group 14 direct IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 3.73 33.35 8.26 
1-12 Block group 14 two-step IDST 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 11.80 2.60 12.45 
1-12 Block group 14 two-step IDS 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 11.13 27.21 5.30 
1-12 Block group 0 direct IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 13.81 20.65 11.58 
1-12 Block group 0 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 32.57 14.72 17.12 
3-8 County 14 direct IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 23.66 2.26 7.20 
3-8 County 14 direct IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 13.31 20.62 23.66 
3-8 County 14 two-step IDST 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 17.11 9.10 3.37 
3-8 County 14 two-step IDS 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 18.01 10.23 6.37 
3-8 County 0 direct IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 39.36 7.41 0.86 
3-8 County 0 two-step IDS/IDST 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 12.93 3.30 4.25 
3-8 Block group 14 direct IDST 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 2.97 22.58 6.16 
3-8 Block group 14 direct IDS 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 11.61 25.15 5.97 
3-8 Block group 14 two-step IDST 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 14.19 15.37 19.27 
3-8 Block group 14 two-step IDS 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 3.79 18.47 13.78 
3-8 Block group 0 direct IDS/IDST 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 0.90 8.79 21.67 
3-8 Block group 0 two-step IDS/IDST 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) 7.83 9.41 27.70 
         Range of % differences: 0.90-39.36 2.26-33.35 0.86-28.37 
Table 164. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) Y Y Y 
1-12 County 14 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) Y Y Y 
1-12 County 14 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) Y Y Y 
1-12 County 14 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) Y Y Y 
1-12 County 0 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) Y Y Y 
1-12 Block group 14 direct IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) Y Y Y 
1-12 Block group 14 direct IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) Y Y Y 
1-12 Block group 14 two-step IDST 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 14 two-step IDS 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y Y Y 
3-8 County 14 direct IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) Y Y Y 
3-8 County 14 direct IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) Y Y Y 
3-8 County 14 two-step IDST 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) Y Y Y 
3-8 County 14 two-step IDS 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
3-8 County 0 direct IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y Y Y 
3-8 Block group 14 direct IDST 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) Y Y Y 
3-8 Block group 14 direct IDS 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
3-8 Block group 14 two-step IDST 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 14 two-step IDS 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 165. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) Y Y Y 
1-12 County 14 direct IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) Y Y Y 
1-12 County 14 two-step IDST 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) Y Y Y 
1-12 County 14 two-step IDS 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) Y Y Y 
1-12 County 0 direct IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) Y N Y 
1-12 County 0 two-step IDS/IDST 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) Y Y Y 
1-12 Block group 14 direct IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) Y N Y 
1-12 Block group 14 direct IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) Y N Y 
1-12 Block group 14 two-step IDST 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 14 two-step IDS 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y N Y 
1-12 Block group 0 direct IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y N Y 
3-8 County 14 direct IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) Y Y Y 
3-8 County 14 direct IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) Y Y Y 
3-8 County 14 two-step IDST 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) Y N Y 
3-8 County 14 two-step IDS 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
3-8 County 0 direct IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) N Y Y 
3-8 County 0 two-step IDS/IDST 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y N Y 
3-8 Block group 14 direct IDST 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) Y Y Y 
3-8 Block group 14 direct IDS 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
3-8 Block group 14 two-step IDST 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 14 two-step IDS 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
          % Agreement 95.83 70.83 100.00 
Table 166. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.19 23.52 3.52 
1-12 County 14 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 0.81 16.72 2.93 
1-12 County 14 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 19.07 1.03 34.42 
1-12 County 14 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 18.31 22.16 14.39 
1-12 County 0 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 8.51 21.72 2.29 
1-12 County 0 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 16.12 14.01 19.35 
1-12 Block group 14 direct IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 4.23 8.86 21.79 
1-12 Block group 14 direct IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 12.53 6.66 7.98 
1-12 Block group 14 two-step IDST 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 39.56 17.57 3.63 
1-12 Block group 14 two-step IDS 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 33.23 2.39 2.93 
1-12 Block group 0 direct IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 11.71 24.78 8.44 
1-12 Block group 0 two-step IDS/IDST 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 43.94 28.15 21.87 
3-8 County 14 direct IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 10.57 29.04 19.52 
3-8 County 14 direct IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 17.21 3.59 9.07 
3-8 County 14 two-step IDST 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 8.02 22.91 6.27 
3-8 County 14 two-step IDS 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 2.49 1.94 18.07 
3-8 County 0 direct IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 3.84 33.91 9.04 
3-8 County 0 two-step IDS/IDST 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 4.64 27.75 13.16 
3-8 Block group 14 direct IDST 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 13.41 18.85 7.38 
3-8 Block group 14 direct IDS 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 26.52 3.53 5.08 
3-8 Block group 14 two-step IDST 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 31.11 17.08 29.14 
3-8 Block group 14 two-step IDS 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 16.57 12.29 32.45 
3-8 Block group 0 direct IDS/IDST 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 1.57 4.45 10.20 
3-8 Block group 0 two-step IDS/IDST 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 9.99 4.50 0.01 
         Range of % differences: 0.81-43.94 1.03-33.91 0.01-34.42 
Table 167. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) Y Y Y 
1-12 County 14 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) Y Y Y 
1-12 County 14 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) Y Y Y 
1-12 County 14 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) Y Y Y 
1-12 County 0 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) Y Y Y 
1-12 Block group 14 direct IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) Y Y Y 
1-12 Block group 14 direct IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
1-12 Block group 14 two-step IDST 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 14 two-step IDS 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 County 14 direct IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) Y Y Y 
3-8 County 14 direct IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) Y Y Y 
3-8 County 14 two-step IDST 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) Y Y Y 
3-8 County 14 two-step IDS 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
3-8 County 0 direct IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
3-8 Block group 14 direct IDST 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) Y Y Y 
3-8 Block group 14 direct IDS 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
3-8 Block group 14 two-step IDST 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
3-8 Block group 14 two-step IDS 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 168. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) Y Y Y 
1-12 County 14 direct IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) Y Y Y 
1-12 County 14 two-step IDST 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) Y Y Y 
1-12 County 14 two-step IDS 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) Y Y Y 
1-12 County 0 direct IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) Y Y Y 
1-12 Block group 14 direct IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) Y Y Y 
1-12 Block group 14 direct IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
1-12 Block group 14 two-step IDST 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 14 two-step IDS 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 0 direct IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 County 14 direct IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) Y Y N 
3-8 County 14 direct IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) Y Y Y 
3-8 County 14 two-step IDST 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) Y Y Y 
3-8 County 14 two-step IDS 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
3-8 County 0 direct IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
3-8 Block group 14 direct IDST 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) Y Y Y 
3-8 Block group 14 direct IDS 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
3-8 Block group 14 two-step IDST 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
3-8 Block group 14 two-step IDS 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
          % Agreement 100.00 100.00 95.83 
Table 169. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 8.21 5.99 9.43 
1-12 County 14 200 IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 2.50 8.26 11.61 
1-12 County 14 0 IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 4.88 12.26 6.63 
1-12 County 14 0 IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 11.38 9.60 4.49 
1-12 County 0 200 IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) 2.61 0.70 0.04 
1-12 County 0 0 IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) 0.06 19.04 4.52 
1-12 Block group 14 200 IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 9.22 7.02 2.57 
1-12 Block group 14 200 IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 7.44 1.61 3.26 
1-12 Block group 14 20 IDST 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 4.97 19.19 5.53 
1-12 Block group 14 20 IDS 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 0.04 7.89 0.29 
1-12 Block group 0 200 IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) 14.66 5.92 3.07 
1-12 Block group 0 20 IDS/IDST 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) 4.34 11.89 2.50 
3-8 County 14 200 IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 3.55 7.39 5.93 
3-8 County 14 200 IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 6.91 0.81 6.71 
3-8 County 14 0 IDST 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 10.17 3.97 2.10 
3-8 County 14 0 IDS 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 24.35 9.64 10.68 
3-8 County 0 200 IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) 8.53 7.95 1.83 
3-8 County 0 0 IDS/IDST 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) 35.11 2.76 1.56 
3-8 Block group 14 200 IDST 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 7.07 1.55 0.64 
3-8 Block group 14 200 IDS 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 8.72 1.54 2.40 
3-8 Block group 14 20 IDST 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 10.10 5.72 12.52 
3-8 Block group 14 20 IDS 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 24.02 5.22 5.44 
3-8 Block group 0 200 IDS/IDST 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) 6.99 6.45 1.41 
3-8 Block group 0 20 IDS/IDST 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) 0.06 5.82 4.71 
         Range of % differences: 0.04-35.11 0.70-19.19 0.04-12.52 
Table 170. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
 
325 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) Y Y Y 
1-12 County 14 200 IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 14 0 IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) Y Y Y 
1-12 County 14 0 IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) Y Y Y 
1-12 County 0 200 IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 0 0 IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) Y Y Y 
1-12 Block group 14 200 IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) Y Y Y 
1-12 Block group 14 200 IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) Y Y Y 
1-12 Block group 14 20 IDST 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 14 20 IDS 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y Y Y 
3-8 County 14 200 IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) Y Y Y 
3-8 County 14 200 IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) Y Y Y 
3-8 County 14 0 IDST 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) Y Y Y 
3-8 County 14 0 IDS 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
3-8 County 0 200 IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) Y Y Y 
3-8 County 0 0 IDS/IDST 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) Y Y Y 
3-8 Block group 14 200 IDST 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) Y Y Y 
3-8 Block group 14 200 IDS 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
3-8 Block group 14 20 IDST 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 14 20 IDS 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 171. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) Y N Y 
1-12 County 14 200 IDS 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) Y N Y 
1-12 County 14 0 IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) Y N Y 
1-12 County 14 0 IDS 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) Y N Y 
1-12 County 0 200 IDS/IDST 0.95 (0.74, 1.21) 0.74 (0.57, 0.96) 0.88 (0.68, 1.13) 0.92 (0.72, 1.18) 0.73 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 0 0 IDS/IDST 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.91 (0.60, 1.37) 0.57 (0.35, 0.91) 0.99 (0.66, 1.49) Y N Y 
1-12 Block group 14 200 IDST 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) Y N Y 
1-12 Block group 14 200 IDS 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) Y Y Y 
1-12 Block group 14 20 IDST 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) Y Y Y 
1-12 Block group 14 20 IDS 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.03 (0.80, 1.33) 0.79 (0.60, 1.04) 0.89 (0.69, 1.16) 0.89 (0.69, 1.15) 0.74 (0.57, 0.97) 0.87 (0.67, 1.12) Y N Y 
1-12 Block group 0 20 IDS/IDST 1.18 (0.77, 1.83) 0.97 (0.61, 1.53) 1.00 (0.64, 1.57) 1.23 (0.80, 1.90) 0.86 (0.54, 1.38) 1.03 (0.66, 1.61) Y Y Y 
3-8 County 14 200 IDST 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) Y N Y 
3-8 County 14 200 IDS 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) Y Y Y 
3-8 County 14 0 IDST 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) Y Y Y 
3-8 County 14 0 IDS 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
3-8 County 0 200 IDS/IDST 0.86 (0.67, 1.11) 0.81 (0.63, 1.05) 0.89 (0.69, 1.14) 0.94 (0.73, 1.20) 0.75 (0.57, 0.98) 0.87 (0.68, 1.12) Y N Y 
3-8 County 0 0 IDS/IDST 0.58 (0.37, 0.91) 0.75 (0.49, 1.15) 0.90 (0.60, 1.34) 0.82 (0.54, 1.27) 0.77 (0.50, 1.20) 0.91 (0.60, 1.38) N Y Y 
3-8 Block group 14 200 IDST 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) Y Y Y 
3-8 Block group 14 200 IDS 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
3-8 Block group 14 20 IDST 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) Y Y Y 
3-8 Block group 14 20 IDS 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.97 (0.75, 1.26) 0.83 (0.63, 1.08) 0.85 (0.65, 1.10) 0.91 (0.70, 1.17) 0.77 (0.59, 1.01) 0.83 (0.64, 1.08) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.98 (0.63, 1.53) 0.90 (0.57, 1.42) 1.05 (0.68, 1.63) 0.98 (0.63, 1.53) 0.85 (0.54, 1.35) 1.10 (0.71, 1.70) Y Y Y 
          % Agreement 95.83 62.50 100.00 
Table 172. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.20 0.11 0.04 
1-12 County 14 200 IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 12.37 0.48 3.93 
1-12 County 14 0 IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 17.69 24.43 30.96 
1-12 County 14 0 IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 6.78 5.97 13.39 
1-12 County 0 200 IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) 2.00 6.56 3.34 
1-12 County 0 0 IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) 5.63 29.07 13.77 
1-12 Block group 14 200 IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 3.84 1.99 2.01 
1-12 Block group 14 200 IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 10.98 19.86 0.60 
1-12 Block group 14 20 IDST 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 31.75 28.28 23.38 
1-12 Block group 14 20 IDS 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 31.72 15.63 11.50 
1-12 Block group 0 200 IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) 8.03 0.22 0.14 
1-12 Block group 0 20 IDS/IDST 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) 24.78 3.21 30.31 
3-8 County 14 200 IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 3.98 12.04 20.59 
3-8 County 14 200 IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 6.25 16.49 3.30 
3-8 County 14 0 IDST 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 22.49 39.66 5.20 
3-8 County 14 0 IDS 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 25.85 18.13 12.33 
3-8 County 0 200 IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) 13.07 23.50 0.53 
3-8 County 0 0 IDS/IDST 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) 4.60 38.09 4.67 
3-8 Block group 14 200 IDST 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 22.82 16.83 19.62 
3-8 Block group 14 200 IDS 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 10.45 6.75 5.35 
3-8 Block group 14 20 IDST 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 4.99 15.06 2.28 
3-8 Block group 14 20 IDS 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 0.39 15.50 22.22 
3-8 Block group 0 200 IDS/IDST 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) 4.10 8.89 1.56 
3-8 Block group 0 20 IDS/IDST 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 7.46 17.79 11.75 
         Range of % differences: 0.20-31.75 0.11-39.66 0.04-30.96 
Table 173. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) Y Y Y 
1-12 County 14 200 IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) Y Y Y 
1-12 County 14 0 IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) Y Y Y 
1-12 County 14 0 IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) Y Y Y 
1-12 County 0 200 IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) Y Y Y 
1-12 County 0 0 IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) Y Y Y 
1-12 Block group 14 200 IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) Y Y Y 
1-12 Block group 14 200 IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) Y Y Y 
1-12 Block group 14 20 IDST 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 14 20 IDS 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) Y Y Y 
1-12 Block group 0 20 IDS/IDST 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 County 14 200 IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) Y Y Y 
3-8 County 14 200 IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) Y Y Y 
3-8 County 14 0 IDST 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) Y Y Y 
3-8 County 14 0 IDS 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
3-8 County 0 200 IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) Y Y Y 
3-8 County 0 0 IDS/IDST 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
3-8 Block group 14 200 IDST 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) Y Y Y 
3-8 Block group 14 200 IDS 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
3-8 Block group 14 20 IDST 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
3-8 Block group 14 20 IDS 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 174. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) Y Y Y 
1-12 County 14 200 IDS 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) Y Y Y 
1-12 County 14 0 IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) Y Y Y 
1-12 County 14 0 IDS 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) Y Y Y 
1-12 County 0 200 IDS/IDST 1.03 (0.70, 1.52) 0.92 (0.61, 1.37) 0.76 (0.50, 1.16) 1.05 (0.71, 1.56) 0.98 (0.66, 1.46) 0.74 (0.48, 1.13) Y Y Y 
1-12 County 0 0 IDS/IDST 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.39, 1.59) 0.90 (0.46, 1.76) 0.85 (0.43, 1.69) 0.90 (0.46, 1.74) Y Y Y 
1-12 Block group 14 200 IDST 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) Y Y Y 
1-12 Block group 14 200 IDS 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) Y Y Y 
1-12 Block group 14 20 IDST 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 14 20 IDS 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
1-12 Block group 0 200 IDS/IDST 1.08 (0.72, 1.62) 0.88 (0.58, 1.35) 0.89 (0.58, 1.36) 1.17 (0.78, 1.75) 0.88 (0.57, 1.36) 0.89 (0.58, 1.36) Y Y Y 
1-12 Block group 0 20 IDS/IDST 0.96 (0.49, 1.90) 1.13 (0.59, 2.18) 0.97 (0.49, 1.90) 0.75 (0.38, 1.49) 1.17 (0.63, 2.17) 0.71 (0.36, 1.42) Y Y Y 
3-8 County 14 200 IDST 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) Y Y N 
3-8 County 14 200 IDS 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) Y Y Y 
3-8 County 14 0 IDST 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) Y Y Y 
3-8 County 14 0 IDS 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
3-8 County 0 200 IDS/IDST 0.82 (0.55, 1.23) 0.97 (0.66, 1.43) 0.74 (0.49, 1.11) 0.94 (0.64, 1.37) 0.77 (0.51, 1.16) 0.74 (0.49, 1.12) Y Y Y 
3-8 County 0 0 IDS/IDST 0.85 (0.44, 1.66) 0.69 (0.34, 1.40) 0.81 (0.41, 1.57) 0.89 (0.45, 1.79) 1.02 (0.52, 1.99) 0.85 (0.42, 1.69) Y Y Y 
3-8 Block group 14 200 IDST 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) Y Y Y 
3-8 Block group 14 200 IDS 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
3-8 Block group 14 20 IDST 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) Y Y Y 
3-8 Block group 14 20 IDS 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.85 (0.57, 1.28) 0.79 (0.52, 1.20) 0.80 (0.53, 1.21) 0.89 (0.59, 1.33) 0.87 (0.57, 1.31) 0.82 (0.54, 1.24) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.86 (0.45, 1.65) 0.76 (0.39, 1.48) 0.72 (0.37, 1.42) 0.80 (0.41, 1.58) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
          % Agreement 100.00 100.00 95.83 
Table 175. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) 0.83 2.76 3.78 
1-12 County 14 200 two-step 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) 4.89 0.49 1.61 
1-12 County 14 0 direct 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) 6.86 0.88 9.08 
1-12 County 14 0 two-step 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) 0.36 3.55 2.04 
1-12 Block group 14 200 direct 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) 3.32 4.55 6.36 
1-12 Block group 14 200 two-step 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) 1.54 13.16 0.53 
1-12 Block group 14 20 direct 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) 7.15 0.25 2.47 
1-12 Block group 14 20 two-step 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) 2.22 11.59 7.70 
3-8 County 14 200 direct 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) 6.69 0.09 5.81 
3-8 County 14 200 two-step 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) 3.34 6.49 5.03 
3-8 County 14 0 direct 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) 30.17 18.48 10.75 
3-8 County 14 0 two-step 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) 4.25 12.84 2.03 
3-8 Block group 14 200 direct 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 3.54 0.09 0.21 
3-8 Block group 14 200 two-step 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) 1.89 0.10 1.97 
3-8 Block group 14 20 direct 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) 18.09 2.51 0.40 
3-8 Block group 14 20 two-step 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) 16.07 3.02 7.49 
         Range of % differences: 0.36-30.17 0.09-18.48 0.21-10.75 
Table 176. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) Y Y Y 
1-12 County 14 200 two-step 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 14 0 direct 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) Y Y Y 
1-12 County 14 0 two-step 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) Y Y Y 
1-12 Block group 14 200 direct 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) Y Y Y 
1-12 Block group 14 200 two-step 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) Y Y Y 
1-12 Block group 14 20 direct 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) Y Y Y 
1-12 Block group 14 20 two-step 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y Y Y 
3-8 County 14 200 direct 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) Y Y Y 
3-8 County 14 200 two-step 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) Y Y Y 
3-8 County 14 0 direct 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) Y Y Y 
3-8 County 14 0 two-step 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
3-8 Block group 14 200 direct 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
3-8 Block group 14 200 two-step 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
3-8 Block group 14 20 direct 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
3-8 Block group 14 20 two-step 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 177. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.86 (0.67, 1.11) 0.78 (0.60, 1.01) 0.81 (0.63, 1.05) 0.87 (0.68, 1.12) 0.80 (0.62, 1.03) 0.78 (0.60, 1.01) Y Y Y 
1-12 County 14 200 two-step 0.94 (0.73, 1.20) 0.73 (0.56, 0.96) 0.89 (0.69, 1.15) 0.89 (0.69, 1.15) 0.74 (0.56, 0.96) 0.88 (0.68, 1.13) Y Y Y 
1-12 County 14 0 direct 0.91 (0.60, 1.38) 0.69 (0.44, 1.08) 0.95 (0.63, 1.44) 0.97 (0.64, 1.48) 0.69 (0.44, 1.10) 1.04 (0.69, 1.57) Y Y Y 
1-12 County 14 0 two-step 0.86 (0.57, 1.31) 0.61 (0.38, 0.96) 1.02 (0.68, 1.52) 0.87 (0.57, 1.32) 0.63 (0.40, 0.99) 1.00 (0.66, 1.49) Y Y Y 
1-12 Block group 14 200 direct 1.04 (0.81, 1.35) 0.75 (0.57, 0.99) 0.88 (0.68, 1.15) 1.01 (0.79, 1.30) 0.71 (0.54, 0.94) 0.83 (0.64, 1.08) Y Y Y 
1-12 Block group 14 200 two-step 0.95 (0.74, 1.23) 0.80 (0.61, 1.05) 0.86 (0.66, 1.12) 0.94 (0.73, 1.21) 0.70 (0.53, 0.93) 0.86 (0.66, 1.11) Y N Y 
1-12 Block group 14 20 direct 1.13 (0.73, 1.74) 1.00 (0.64, 1.56) 0.92 (0.59, 1.46) 1.05 (0.68, 1.62) 1.00 (0.64, 1.56) 0.90 (0.57, 1.42) Y Y Y 
1-12 Block group 14 20 two-step 1.07 (0.70, 1.65) 0.82 (0.52, 1.30) 0.98 (0.63, 1.51) 1.05 (0.68, 1.61) 0.92 (0.59, 1.44) 0.90 (0.58, 1.41) Y Y Y 
3-8 County 14 200 direct 0.87 (0.67, 1.12) 0.78 (0.60, 1.01) 0.89 (0.69, 1.14) 0.81 (0.63, 1.05) 0.78 (0.60, 1.01) 0.84 (0.65, 1.08) Y Y Y 
3-8 County 14 200 two-step 0.90 (0.70, 1.16) 0.73 (0.55, 0.95) 0.94 (0.73, 1.21) 0.87 (0.68, 1.12) 0.77 (0.60, 1.01) 0.90 (0.70, 1.15) Y N Y 
3-8 County 14 0 direct 0.68 (0.44, 1.07) 0.76 (0.50, 1.17) 0.95 (0.64, 1.43) 0.93 (0.61, 1.41) 0.63 (0.40, 1.01) 1.06 (0.71, 1.60) Y Y Y 
3-8 County 14 0 two-step 0.76 (0.49, 1.18) 0.79 (0.51, 1.23) 0.97 (0.65, 1.47) 0.73 (0.47, 1.12) 0.70 (0.45, 1.08) 0.95 (0.64, 1.43) Y Y Y 
3-8 Block group 14 200 direct 0.92 (0.71, 1.19) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) 0.95 (0.74, 1.23) 0.79 (0.61, 1.04) 0.87 (0.67, 1.13) Y Y Y 
3-8 Block group 14 200 two-step 0.86 (0.66, 1.11) 0.81 (0.62, 1.05) 0.87 (0.67, 1.12) 0.87 (0.67, 1.13) 0.81 (0.62, 1.05) 0.85 (0.65, 1.10) Y Y Y 
3-8 Block group 14 20 direct 0.89 (0.57, 1.40) 1.00 (0.64, 1.54) 0.93 (0.60, 1.44) 1.07 (0.69, 1.66) 1.02 (0.66, 1.59) 0.92 (0.59, 1.45) Y Y Y 
3-8 Block group 14 20 two-step 0.99 (0.63, 1.55) 0.94 (0.60, 1.48) 1.05 (0.68, 1.63) 0.84 (0.53, 1.33) 0.97 (0.63, 1.51) 0.98 (0.63, 1.51) Y Y Y 
          % Agreement 100.00 87.50 100.00 
Table 178. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) 7.97 1.81 6.41 
1-12 County 14 200 two-step 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) 4.21 2.18 2.52 
1-12 County 14 0 direct 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) 5.97 5.06 0.03 
1-12 County 14 0 two-step 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) 4.98 25.33 17.78 
1-12 Block group 14 200 direct 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) 8.32 2.62 2.06 
1-12 Block group 14 200 two-step 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) 6.50 15.29 0.56 
1-12 Block group 14 20 direct 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) 0.01 12.89 11.82 
1-12 Block group 14 20 two-step 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.04 0.09 0.14 
3-8 County 14 200 direct 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) 9.92 2.09 14.17 
3-8 County 14 200 two-step 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) 12.18 2.38 3.17 
3-8 County 14 0 direct 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) 3.25 34.58 3.68 
3-8 County 14 0 two-step 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) 6.66 23.34 21.14 
3-8 Block group 14 200 direct 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) 24.80 14.89 9.66 
3-8 Block group 14 200 two-step 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) 8.45 4.80 4.67 
3-8 Block group 14 20 direct 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) 11.67 0.46 11.96 
3-8 Block group 14 20 two-step 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) 6.30 0.02 8.06 
         Range of % differences: 0.01-24.80 0.02-34.58 0.03-21.14 
Table 179. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) Y Y Y 
1-12 County 14 200 two-step 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) Y Y Y 
1-12 County 14 0 direct 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) Y Y Y 
1-12 County 14 0 two-step 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) Y Y Y 
1-12 Block group 14 200 direct 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) Y Y Y 
1-12 Block group 14 200 two-step 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) Y Y Y 
1-12 Block group 14 20 direct 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
1-12 Block group 14 20 two-step 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
3-8 County 14 200 direct 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) Y Y Y 
3-8 County 14 200 two-step 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) Y Y Y 
3-8 County 14 0 direct 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) Y Y Y 
3-8 County 14 0 two-step 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
3-8 Block group 14 200 direct 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) Y Y Y 
3-8 Block group 14 200 two-step 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
3-8 Block group 14 20 direct 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
3-8 Block group 14 20 two-step 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 180. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated double outlet right ventricle: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.94 (0.64, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 1.02 (0.69, 1.50) 0.92 (0.61, 1.37) 0.80 (0.53, 1.21) Y Y Y 
1-12 County 14 200 two-step 0.94 (0.63, 1.38) 0.90 (0.61, 1.34) 0.75 (0.50, 1.14) 0.90 (0.61, 1.33) 0.92 (0.62, 1.36) 0.77 (0.51, 1.16) Y Y Y 
1-12 County 14 0 direct 0.95 (0.48, 1.88) 1.14 (0.59, 2.20) 0.78 (0.38, 1.58) 1.01 (0.51, 1.97) 1.08 (0.56, 2.11) 0.78 (0.38, 1.58) Y Y Y 
1-12 County 14 0 two-step 1.13 (0.58, 2.22) 0.89 (0.44, 1.83) 1.07 (0.54, 2.09) 1.08 (0.54, 2.13) 1.15 (0.59, 2.26) 0.89 (0.44, 1.81) Y Y Y 
1-12 Block group 14 200 direct 0.95 (0.64, 1.42) 0.87 (0.58, 1.32) 0.74 (0.48, 1.13) 1.04 (0.70, 1.54) 0.85 (0.56, 1.29) 0.75 (0.49, 1.15) Y Y Y 
1-12 Block group 14 200 two-step 0.99 (0.66, 1.48) 0.89 (0.59, 1.34) 0.75 (0.49, 1.15) 0.93 (0.62, 1.40) 1.04 (0.70, 1.55) 0.75 (0.48, 1.15) Y Y Y 
1-12 Block group 14 20 direct 0.91 (0.47, 1.76) 0.80 (0.41, 1.57) 0.92 (0.48, 1.75) 0.91 (0.47, 1.76) 0.91 (0.47, 1.75) 0.81 (0.42, 1.59) Y Y Y 
1-12 Block group 14 20 two-step 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) 0.66 (0.33, 1.33) 1.06 (0.58, 1.96) 0.73 (0.37, 1.42) Y Y Y 
3-8 County 14 200 direct 0.84 (0.57, 1.25) 1.01 (0.69, 1.48) 0.63 (0.41, 0.97) 0.93 (0.63, 1.39) 1.04 (0.70, 1.53) 0.73 (0.47, 1.11) Y Y N 
3-8 County 14 200 two-step 0.88 (0.59, 1.30) 0.90 (0.61, 1.33) 0.77 (0.51, 1.16) 0.99 (0.67, 1.46) 0.88 (0.59, 1.31) 0.75 (0.49, 1.14) Y Y Y 
3-8 County 14 0 direct 0.76 (0.39, 1.48) 0.76 (0.39, 1.48) 0.77 (0.40, 1.48) 0.78 (0.39, 1.58) 1.07 (0.56, 2.05) 0.79 (0.40, 1.58) Y Y Y 
3-8 County 14 0 two-step 0.95 (0.48, 1.88) 1.13 (0.59, 2.18) 0.73 (0.35, 1.50) 1.02 (0.52, 1.99) 0.89 (0.45, 1.79) 0.90 (0.45, 1.78) Y Y Y 
3-8 Block group 14 200 direct 0.88 (0.59, 1.31) 0.80 (0.53, 1.20) 0.73 (0.48, 1.11) 1.12 (0.75, 1.67) 0.93 (0.61, 1.41) 0.80 (0.52, 1.24) Y Y Y 
3-8 Block group 14 200 two-step 1.10 (0.73, 1.65) 0.95 (0.62, 1.44) 0.89 (0.58, 1.36) 1.01 (0.67, 1.52) 0.99 (0.66, 1.50) 0.85 (0.55, 1.30) Y Y Y 
3-8 Block group 14 20 direct 0.77 (0.39, 1.49) 0.96 (0.51, 1.81) 0.68 (0.34, 1.34) 0.86 (0.44, 1.67) 0.96 (0.50, 1.83) 0.76 (0.39, 1.50) Y Y Y 
3-8 Block group 14 20 two-step 0.80 (0.41, 1.58) 1.12 (0.60, 2.09) 0.66 (0.33, 1.34) 0.86 (0.44, 1.67) 1.12 (0.60, 2.09) 0.61 (0.30, 1.26) Y Y Y 
          % Agreement 100.00 100.00 93.75 
Table 181. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 4.82 1.94 3.99 
County 14 200 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 10.89 0.29 2.93 
County 14 200 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 2.35 0.41 7.68 
County 14 200 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 3.32 0.57 0.01 
County 14 0 direct IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 17.15 11.56 18.73 
County 14 0 direct IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 8.11 3.97 2.92 
County 14 0 two-step IDST 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 15.04 2.38 14.48 
County 14 0 two-step IDS 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 8.86 4.91 11.93 
County 0 200 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 4.87 3.38 1.37 
County 0 200 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 1.34 11.70 9.73 
County 0 0 direct IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 17.23 9.77 12.08 
County 0 0 two-step IDS/IDST 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 11.75 2.33 12.66 
Block group 14 200 direct IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 4.36 0.63 1.09 
Block group 14 200 direct IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 14.45 6.64 7.22 
Block group 14 200 two-step IDST 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 13.74 6.48 1.23 
Block group 14 200 two-step IDS 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 13.43 5.15 2.70 
Block group 14 20 direct IDST 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 2.03 14.97 3.19 
Block group 14 20 direct IDS 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 1.35 2.99 9.53 
Block group 14 20 two-step IDST 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 16.05 0.80 8.60 
Block group 14 20 two-step IDS 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 2.81 14.72 10.53 
Block group 0 200 direct IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 3.84 2.41 0.08 
Block group 0 200 two-step IDS/IDST 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 9.82 0.69 0.36 
Block group 0 20 direct IDS/IDST 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 8.92 14.32 12.54 
Block group 0 20 two-step IDS/IDST 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) 15.54 24.22 5.65 
         Range of % differences: 1.34-17.23 0.29-24.22 0.01-18.73 
Table 182. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) Y Y Y 
County 14 200 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) Y Y Y 
County 14 200 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) Y Y Y 
County 14 200 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) Y Y Y 
County 14 0 direct IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) Y Y Y 
County 14 0 direct IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) Y Y Y 
County 14 0 two-step IDST 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) Y Y Y 
County 14 0 two-step IDS 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
County 0 200 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) Y Y Y 
County 0 200 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) Y Y Y 
County 0 0 direct IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) Y Y Y 
County 0 0 two-step IDS/IDST 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) Y Y Y 
Block group 14 200 direct IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) Y Y Y 
Block group 14 200 direct IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) Y Y Y 
Block group 14 200 two-step IDST 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) Y Y Y 
Block group 14 200 two-step IDS 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) Y Y Y 
Block group 14 20 direct IDST 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) Y Y Y 
Block group 14 20 direct IDS 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y Y 
Block group 14 20 two-step IDST 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y Y 
Block group 14 20 two-step IDS 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
Block group 0 200 direct IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
Block group 0 20 direct IDS/IDST 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 183. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) Y Y Y 
County 14 200 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) N Y Y 
County 14 200 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) N Y Y 
County 14 200 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) N Y Y 
County 14 0 direct IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) N Y Y 
County 14 0 direct IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) N Y Y 
County 14 0 two-step IDST 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) N Y Y 
County 14 0 two-step IDS 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) N Y Y 
County 0 200 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) N Y Y 
County 0 200 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) Y N Y 
County 0 0 direct IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) N Y Y 
County 0 0 two-step IDS/IDST 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) N Y Y 
Block group 14 200 direct IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) Y Y Y 
Block group 14 200 direct IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) Y N Y 
Block group 14 200 two-step IDST 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) N N Y 
Block group 14 200 two-step IDS 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) N N Y 
Block group 14 20 direct IDST 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) Y Y Y 
Block group 14 20 direct IDS 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y N 
Block group 14 20 two-step IDST 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y Y 
Block group 14 20 two-step IDS 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
Block group 0 200 direct IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) Y N Y 
Block group 0 200 two-step IDS/IDST 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
Block group 0 20 direct IDS/IDST 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y N 
Block group 0 20 two-step IDS/IDST 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
          % Agreement 50.00 79.17 91.67 
Table 184. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 11.81 13.39 2.42 
County 14 200 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 5.80 32.70 7.00 
County 14 200 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 6.12 9.01 6.89 
County 14 200 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 4.01 15.87 3.76 
County 14 0 direct IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 59.26 29.71 35.92 
County 14 0 direct IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 47.20 16.20 25.65 
County 14 0 two-step IDST 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 39.67 4.62 39.83 
County 14 0 two-step IDS 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 5.74 12.06 24.92 
County 0 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 14.93 18.98 7.81 
County 0 200 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 5.49 15.00 2.58 
County 0 0 direct IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 59.28 5.96 14.03 
County 0 0 two-step IDS/IDST 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 35.57 25.00 15.12 
Block group 14 200 direct IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 8.27 3.23 12.03 
Block group 14 200 direct IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 26.74 10.07 2.04 
Block group 14 200 two-step IDST 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 18.98 0.08 2.80 
Block group 14 200 two-step IDS 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 6.53 14.14 0.10 
Block group 14 20 direct IDST 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 70.27 18.25 22.12 
Block group 14 20 direct IDS 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 0.15 10.61 0.01 
Block group 14 20 two-step IDST 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 23.75 18.44 0.06 
Block group 14 20 two-step IDS 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 45.05 7.10 16.76 
Block group 0 200 direct IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 18.85 6.93 14.77 
Block group 0 200 two-step IDS/IDST 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 7.85 0.43 11.14 
Block group 0 20 direct IDS/IDST 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 41.58 32.82 20.59 
Block group 0 20 two-step IDS/IDST 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) 24.97 11.24 26.75 
         Range of % differences: 0.15-70.27 0.08-32.82 0.01-39.83 
Table 185. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
 
340 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) Y Y Y 
County 14 200 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) Y Y Y 
County 14 200 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) Y Y Y 
County 14 200 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) Y Y Y 
County 14 0 direct IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) Y Y Y 
County 14 0 direct IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) Y Y Y 
County 14 0 two-step IDST 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) Y Y Y 
County 14 0 two-step IDS 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
County 0 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) Y Y Y 
County 0 200 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) Y Y Y 
County 0 0 direct IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) Y Y Y 
County 0 0 two-step IDS/IDST 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
Block group 14 200 direct IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) Y Y Y 
Block group 14 200 direct IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) Y Y Y 
Block group 14 200 two-step IDST 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) Y Y Y 
Block group 14 200 two-step IDS 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y Y 
Block group 14 20 direct IDST 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) Y Y Y 
Block group 14 20 direct IDS 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
Block group 14 20 two-step IDST 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
Block group 14 20 two-step IDS 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
Block group 0 200 direct IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) Y Y Y 
Block group 0 200 two-step IDS/IDST 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y Y 
Block group 0 20 direct IDS/IDST 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 186. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) Y Y Y 
County 14 200 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) Y N Y 
County 14 200 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) Y Y N 
County 14 200 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) Y N Y 
County 14 0 direct IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) Y Y Y 
County 14 0 direct IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) Y Y Y 
County 14 0 two-step IDST 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) Y Y Y 
County 14 0 two-step IDS 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
County 0 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) Y Y N 
County 0 200 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) Y N Y 
County 0 0 direct IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) Y Y Y 
County 0 0 two-step IDS/IDST 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
Block group 14 200 direct IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) Y Y Y 
Block group 14 200 direct IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) Y Y N 
Block group 14 200 two-step IDST 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) Y Y Y 
Block group 14 200 two-step IDS 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y Y 
Block group 14 20 direct IDST 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) Y Y Y 
Block group 14 20 direct IDS 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
Block group 14 20 two-step IDST 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
Block group 14 20 two-step IDS 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
Block group 0 200 direct IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) Y Y N 
Block group 0 200 two-step IDS/IDST 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y N 
Block group 0 20 direct IDS/IDST 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
          % Agreement 100.00 87.50 79.17 
Table 187. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 7.53 1.92 0.70 
1-12 14 200 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 10.53 6.92 2.33 
1-12 14 200 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 5.50 5.02 0.92 
1-12 14 200 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 9.27 0.02 0.35 
1-12 14 0/20 direct IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 44.60 53.19 28.92 
1-12 14 0/20 direct IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 45.46 43.37 28.44 
1-12 14 0/20 two-step IDST 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 35.79 26.52 24.86 
1-12 14 0/20 two-step IDS 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 38.55 28.17 26.29 
1-12 0 200 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 7.07 0.79 2.47 
1-12 0 200 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 2.32 1.45 0.33 
1-12 0 0/20 direct IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 44.83 47.90 33.47 
1-12 0 0/20 two-step IDS/IDST 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 50.15 44.09 34.54 
3-8 14 200 direct IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 1.66 3.22 4.37 
3-8 14 200 direct IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 6.96 0.01 1.96 
3-8 14 200 two-step IDST 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 10.60 1.04 9.83 
3-8 14 200 two-step IDS 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 7.49 4.60 2.34 
3-8 14 0/20 direct IDST 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 25.99 27.75 7.15 
3-8 14 0/20 direct IDS 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 39.00 44.30 16.14 
3-8 14 0/20 two-step IDST 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 36.78 28.07 19.03 
3-8 14 0/20 two-step IDS 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 32.69 18.47 24.91 
3-8 0 200 direct IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 1.63 1.76 3.91 
3-8 0 200 two-step IDS/IDST 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 13.47 9.57 9.05 
3-8 0 0/20 direct IDS/IDST 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 19.35 24.60 9.13 
3-8 0 0/20 two-step IDS/IDST 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) 23.80 22.72 27.68 
         Range of % differences: 1.63-50.15 0.01-53.19 0.33-34.54 
Table 188. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) Y Y Y 
1-12 14 200 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) Y Y Y 
1-12 14 200 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) Y Y Y 
1-12 14 200 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) Y Y Y 
1-12 14 0/20 direct IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) Y Y Y 
1-12 14 0/20 direct IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) Y Y Y 
1-12 14 0/20 two-step IDST 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) Y Y Y 
1-12 14 0/20 two-step IDS 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y Y 
1-12 0 200 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) Y Y Y 
3-8 14 200 direct IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) Y Y Y 
3-8 14 200 direct IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) Y Y Y 
3-8 14 200 two-step IDST 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) Y Y Y 
3-8 14 200 two-step IDS 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) Y Y Y 
3-8 14 0/20 direct IDST 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) Y Y Y 
3-8 14 0/20 direct IDS 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y Y 
3-8 14 0/20 two-step IDST 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y Y 
3-8 14 0/20 two-step IDS 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
3-8 0 200 direct IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 189. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) Y N Y 
1-12 14 200 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) Y N Y 
1-12 14 200 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) N N Y 
1-12 14 200 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) N Y Y 
1-12 14 0/20 direct IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) N Y N 
1-12 14 0/20 direct IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) N Y N 
1-12 14 0/20 two-step IDST 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) N Y N 
1-12 14 0/20 two-step IDS 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) N Y N 
1-12 0 200 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) N N Y 
1-12 0 200 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) Y N Y 
1-12 0 0/20 direct IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) N Y N 
1-12 0 0/20 two-step IDS/IDST 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) N Y N 
3-8 14 200 direct IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) Y N Y 
3-8 14 200 direct IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) N Y Y 
3-8 14 200 two-step IDST 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) N Y Y 
3-8 14 200 two-step IDS 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) N N Y 
3-8 14 0/20 direct IDST 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) Y Y N 
3-8 14 0/20 direct IDS 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y Y 
3-8 14 0/20 two-step IDST 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y N 
3-8 14 0/20 two-step IDS 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y N 
3-8 0 200 direct IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y N 
          % Agreement 50.00 70.83 58.33 
Table 190. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.03 8.91 16.95 
1-12 14 200 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 5.05 11.25 12.31 
1-12 14 200 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 17.23 3.64 12.22 
1-12 14 200 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 10.45 4.17 13.45 
1-12 14 0/20 direct IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 30.59 3.45 26.90 
1-12 14 0/20 direct IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 13.23 14.68 42.42 
1-12 14 0/20 two-step IDST 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 6.13 10.77 39.37 
1-12 14 0/20 two-step IDS 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 33.26 27.36 23.06 
1-12 0 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 0.66 9.34 9.82 
1-12 0 200 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 4.39 3.62 13.72 
1-12 0 0/20 direct IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 6.68 11.50 11.05 
1-12 0 0/20 two-step IDS/IDST 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 31.55 11.07 19.23 
3-8 14 200 direct IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 3.58 1.26 7.36 
3-8 14 200 direct IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 26.01 11.65 3.28 
3-8 14 200 two-step IDST 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 7.87 5.45 21.83 
3-8 14 200 two-step IDS 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 0.08 2.43 17.09 
3-8 14 0/20 direct IDST 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 18.48 15.05 12.93 
3-8 14 0/20 direct IDS 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 34.37 12.13 17.25 
3-8 14 0/20 two-step IDST 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 22.37 24.53 0.54 
3-8 14 0/20 two-step IDS 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 17.96 32.22 14.88 
3-8 0 200 direct IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 4.60 16.60 2.84 
3-8 0 200 two-step IDS/IDST 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 2.03 11.82 5.16 
3-8 0 0/20 direct IDS/IDST 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 25.47 15.62 17.62 
3-8 0 0/20 two-step IDS/IDST 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) 42.04 25.17 30.80 
         Range of % differences: 0.03-42.04 1.26-32.22 0.54-42.42 
Table 191. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) Y Y Y 
1-12 14 200 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) Y Y Y 
1-12 14 200 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) Y Y Y 
1-12 14 200 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) Y Y Y 
1-12 14 0/20 direct IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) Y Y Y 
1-12 14 0/20 direct IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) Y Y Y 
1-12 14 0/20 two-step IDST 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) Y Y Y 
1-12 14 0/20 two-step IDS 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
1-12 0 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) Y Y Y 
1-12 0 0/20 direct IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 14 200 direct IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) Y Y Y 
3-8 14 200 direct IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) Y Y Y 
3-8 14 200 two-step IDST 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) Y Y Y 
3-8 14 200 two-step IDS 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y Y 
3-8 14 0/20 direct IDST 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) Y Y Y 
3-8 14 0/20 direct IDS 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
3-8 14 0/20 two-step IDST 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
3-8 14 0/20 two-step IDS 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
3-8 0 200 direct IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 192. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) Y Y Y 
1-12 14 200 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) Y N N 
1-12 14 200 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) Y Y Y 
1-12 14 200 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) Y N N 
1-12 14 0/20 direct IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) Y Y Y 
1-12 14 0/20 direct IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) Y Y Y 
1-12 14 0/20 two-step IDST 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) Y Y Y 
1-12 14 0/20 two-step IDS 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
1-12 0 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) Y N N 
1-12 0 0/20 direct IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 14 200 direct IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) Y Y Y 
3-8 14 200 direct IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) Y Y Y 
3-8 14 200 two-step IDST 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) Y Y N 
3-8 14 200 two-step IDS 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y N 
3-8 14 0/20 direct IDST 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) Y Y Y 
3-8 14 0/20 direct IDS 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
3-8 14 0/20 two-step IDST 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
3-8 14 0/20 two-step IDS 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
3-8 0 200 direct IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
          % Agreement 100.00 87.50 79.17 
Table 193. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 11.91 1.28 0.93 
1-12 County 200 two-step IDS/IDST 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.15 0.21 1.14 
1-12 County 0 direct IDS/IDST 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 2.31 5.94 3.36 
1-12 County 0 two-step IDS/IDST 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 2.08 1.38 2.27 
1-12 Block group 200 direct IDS/IDST 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 15.36 4.85 5.72 
1-12 Block group 200 two-step IDS/IDST 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 11.43 1.64 1.16 
1-12 Block group 20 direct IDS/IDST 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 1.65 1.16 1.79 
1-12 Block group 20 two-step IDS/IDST 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 10.12 15.06 10.71 
3-8 County 200 direct IDS/IDST 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 3.83 2.39 3.37 
3-8 County 200 two-step IDS/IDST 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 1.83 11.35 8.61 
3-8 County 0 direct IDS/IDST 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 11.45 7.81 5.81 
3-8 County 0 two-step IDS/IDST 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 0.81 1.20 3.00 
3-8 Block group 200 direct IDS/IDST 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 4.76 0.62 1.42 
3-8 Block group 200 two-step IDS/IDST 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 7.83 2.82 1.89 
3-8 Block group 20 direct IDS/IDST 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 8.63 12.49 1.23 
3-8 Block group 20 two-step IDS/IDST 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) 8.26 5.49 5.83 
         Range of % differences: 0.15-15.36 0.21-15.06 0.93-10.71 
Table 194. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) Y Y Y 
1-12 County 0 direct IDS/IDST 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) Y Y Y 
3-8 County 200 direct IDS/IDST 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) Y Y Y 
3-8 County 0 direct IDS/IDST 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 195. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) N Y Y 
1-12 County 200 two-step IDS/IDST 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) Y Y Y 
1-12 County 0 direct IDS/IDST 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) N N Y 
1-12 Block group 20 direct IDS/IDST 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) Y Y Y 
3-8 County 200 direct IDS/IDST 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) N Y Y 
3-8 County 200 two-step IDS/IDST 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) N N Y 
3-8 County 0 direct IDS/IDST 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
          % Agreement 75.00 87.50 100.00 
Table 196. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.11 10.12 12.30 
1-12 County 200 two-step IDS/IDST 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 2.17 1.03 2.26 
1-12 County 0 direct IDS/IDST 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 19.99 3.81 18.54 
1-12 County 0 two-step IDS/IDST 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 1.60 27.95 3.99 
1-12 Block group 200 direct IDS/IDST 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 4.50 8.21 9.81 
1-12 Block group 200 two-step IDS/IDST 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 3.90 1.59 1.99 
1-12 Block group 20 direct IDS/IDST 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 0.13 22.32 13.40 
1-12 Block group 20 two-step IDS/IDST 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 0.16 10.47 0.12 
3-8 County 200 direct IDS/IDST 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 9.04 3.83 2.50 
3-8 County 200 two-step IDS/IDST 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 7.33 1.91 1.07 
3-8 County 0 direct IDS/IDST 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 32.77 6.47 6.86 
3-8 County 0 two-step IDS/IDST 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 39.57 15.04 5.91 
3-8 Block group 200 direct IDS/IDST 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 12.49 8.79 2.95 
3-8 Block group 200 two-step IDS/IDST 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 5.22 16.15 13.02 
3-8 Block group 20 direct IDS/IDST 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 41.56 21.25 7.24 
3-8 Block group 20 two-step IDS/IDST 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) 20.51 7.87 10.22 
         Range of % differences: 0.11-41.56 1.03-27.95 0.12-18.54 
Table 197. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) Y Y Y 
1-12 County 0 direct IDS/IDST 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 200 direct IDS/IDST 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) Y Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 198. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) Y N N 
1-12 County 200 two-step IDS/IDST 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) Y Y Y 
1-12 County 0 direct IDS/IDST 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 200 direct IDS/IDST 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) Y Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
3-8 Block group 200 direct IDS/IDST 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y N 
3-8 Block group 20 direct IDS/IDST 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
          % Agreement 100.00 93.75 87.50 
Table 199. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 17.24 9.47 32.29 
1-12 County 14 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 28.23 1.03 31.05 
1-12 County 14 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 11.99 0.58 27.25 
1-12 County 14 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 10.85 1.39 28.53 
1-12 County 0 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 14.16 8.24 33.42 
1-12 County 0 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 13.07 2.55 25.19 
1-12 Block group 14 direct IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 20.48 42.46 4.16 
1-12 Block group 14 direct IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 7.30 35.73 4.99 
1-12 Block group 14 two-step IDST 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 18.62 22.13 1.51 
1-12 Block group 14 two-step IDS 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 18.85 26.83 2.64 
1-12 Block group 0 direct IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 24.22 39.30 2.52 
1-12 Block group 0 two-step IDS/IDST 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 39.93 43.03 9.23 
3-8 County 14 direct IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 4.91 4.04 17.73 
3-8 County 14 direct IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 9.40 5.29 25.31 
3-8 County 14 two-step IDST 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 0.71 1.39 20.52 
3-8 County 14 two-step IDS 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 5.31 5.73 16.73 
3-8 County 0 direct IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 1.78 4.92 22.90 
3-8 County 0 two-step IDS/IDST 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 2.67 6.82 22.29 
3-8 Block group 14 direct IDST 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 22.78 28.55 6.25 
3-8 Block group 14 direct IDS 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 23.03 39.25 7.31 
3-8 Block group 14 two-step IDST 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 47.60 27.73 8.33 
3-8 Block group 14 two-step IDS 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 34.80 17.35 10.59 
3-8 Block group 0 direct IDS/IDST 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 19.20 27.70 9.95 
3-8 Block group 0 two-step IDS/IDST 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) 34.39 20.00 14.51 
         Range of % differences: 0.71-47.60 0.58-43.03 1.51-33.42 
Table 200. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) Y Y Y 
1-12 County 14 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) Y Y Y 
1-12 County 14 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) Y Y Y 
1-12 County 14 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) Y Y Y 
1-12 Block group 14 direct IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) Y Y Y 
1-12 Block group 14 direct IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) Y Y Y 
1-12 Block group 14 two-step IDST 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) Y Y Y 
1-12 Block group 14 two-step IDS 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) Y Y Y 
3-8 County 14 direct IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) Y Y Y 
3-8 County 14 direct IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) Y Y Y 
3-8 County 14 two-step IDST 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) Y Y Y 
3-8 County 14 two-step IDS 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
3-8 County 0 direct IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) Y Y Y 
3-8 Block group 14 direct IDST 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) Y Y Y 
3-8 Block group 14 direct IDS 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y Y 
3-8 Block group 14 two-step IDST 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y Y 
3-8 Block group 14 two-step IDS 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 201. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) N N Y 
1-12 County 14 direct IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) N N Y 
1-12 County 14 two-step IDST 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) Y N Y 
1-12 County 14 two-step IDS 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 direct IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) Y N Y 
1-12 County 0 two-step IDS/IDST 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) Y Y Y 
1-12 Block group 14 direct IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) Y Y N 
1-12 Block group 14 direct IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) Y Y N 
1-12 Block group 14 two-step IDST 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) Y Y N 
1-12 Block group 14 two-step IDS 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y N 
1-12 Block group 0 direct IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) Y Y N 
1-12 Block group 0 two-step IDS/IDST 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) N N N 
3-8 County 14 direct IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) Y N Y 
3-8 County 14 direct IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) N N Y 
3-8 County 14 two-step IDST 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) Y N Y 
3-8 County 14 two-step IDS 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
3-8 County 0 direct IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) Y N Y 
3-8 County 0 two-step IDS/IDST 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) N N Y 
3-8 Block group 14 direct IDST 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) Y Y N 
3-8 Block group 14 direct IDS 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y N Y 
3-8 Block group 14 two-step IDST 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) N N N 
3-8 Block group 14 two-step IDS 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) N N N 
3-8 Block group 0 direct IDS/IDST 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) Y N Y 
3-8 Block group 0 two-step IDS/IDST 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) N N N 
          % Agreement 66.67 37.50 58.33 
Table 202. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 38.33 5.21 22.96 
1-12 County 14 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 57.09 11.26 21.70 
1-12 County 14 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 52.87 10.82 18.53 
1-12 County 14 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 31.24 10.65 5.27 
1-12 County 0 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 38.30 4.95 15.47 
1-12 County 0 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 30.68 39.30 0.97 
1-12 Block group 14 direct IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 66.94 7.15 12.97 
1-12 Block group 14 direct IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 39.89 14.69 8.95 
1-12 Block group 14 two-step IDST 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 42.36 17.92 9.07 
1-12 Block group 14 two-step IDS 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 53.30 33.69 4.42 
1-12 Block group 0 direct IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 44.07 15.87 14.25 
1-12 Block group 0 two-step IDS/IDST 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 56.75 24.99 6.52 
3-8 County 14 direct IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 10.45 21.65 15.64 
3-8 County 14 direct IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 4.82 5.49 3.00 
3-8 County 14 two-step IDST 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 7.83 6.43 28.48 
3-8 County 14 two-step IDS 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 32.93 17.28 23.44 
3-8 County 0 direct IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 36.88 8.13 6.36 
3-8 County 0 two-step IDS/IDST 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 0.47 0.34 18.64 
3-8 Block group 14 direct IDST 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 4.49 7.90 21.18 
3-8 Block group 14 direct IDS 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 13.35 5.97 11.00 
3-8 Block group 14 two-step IDST 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 37.72 36.14 6.22 
3-8 Block group 14 two-step IDS 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 15.28 12.73 21.24 
3-8 Block group 0 direct IDS/IDST 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 16.26 24.04 21.11 
3-8 Block group 0 two-step IDS/IDST 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) 40.54 36.40 43.86 
         Range of % differences: 0.47-66.94 0.34-39.30 0.97-43.86 
Table 203. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) Y Y Y 
1-12 County 14 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) Y Y Y 
1-12 County 14 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) Y Y Y 
1-12 County 14 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 County 0 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) Y Y Y 
1-12 Block group 14 direct IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) Y Y Y 
1-12 Block group 14 direct IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) Y Y Y 
1-12 Block group 14 two-step IDST 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) Y Y Y 
1-12 Block group 14 two-step IDS 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 14 direct IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) Y Y Y 
3-8 County 14 direct IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) Y Y Y 
3-8 County 14 two-step IDST 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) Y Y Y 
3-8 County 14 two-step IDS 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
3-8 County 0 direct IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
3-8 Block group 14 direct IDST 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) Y Y Y 
3-8 Block group 14 direct IDS 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
3-8 Block group 14 two-step IDST 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
3-8 Block group 14 two-step IDS 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
3-8 Block group 0 direct IDS/IDST 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 204. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) Y Y N 
1-12 County 14 direct IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) Y N Y 
1-12 County 14 two-step IDST 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) Y Y N 
1-12 County 14 two-step IDS 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y N Y 
1-12 County 0 direct IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y N 
1-12 County 0 two-step IDS/IDST 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) Y N Y 
1-12 Block group 14 direct IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) Y Y N 
1-12 Block group 14 direct IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) Y Y N 
1-12 Block group 14 two-step IDST 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) Y Y N 
1-12 Block group 14 two-step IDS 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y N 
1-12 Block group 0 direct IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) Y Y N 
1-12 Block group 0 two-step IDS/IDST 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y N 
3-8 County 14 direct IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) Y Y N 
3-8 County 14 direct IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) Y Y Y 
3-8 County 14 two-step IDST 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) Y Y Y 
3-8 County 14 two-step IDS 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
3-8 County 0 direct IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
3-8 Block group 14 direct IDST 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) Y Y N 
3-8 Block group 14 direct IDS 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
3-8 Block group 14 two-step IDST 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y N 
3-8 Block group 14 two-step IDS 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y N 
3-8 Block group 0 direct IDS/IDST 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
          % Agreement 100.00 87.50 45.83 
Table 205. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 4.66 1.25 2.67 
1-12 County 14 200 IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 10.64 3.22 5.69 
1-12 County 14 0 IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.62 8.80 2.50 
1-12 County 14 0 IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 6.91 2.86 3.12 
1-12 County 0 200 IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) 1.43 1.72 5.90 
1-12 County 0 0 IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) 2.52 7.41 2.51 
1-12 Block group 14 200 IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 6.69 1.86 4.29 
1-12 Block group 14 200 IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 11.89 3.72 7.66 
1-12 Block group 14 20 IDST 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 8.56 18.97 1.64 
1-12 Block group 14 20 IDS 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 0.31 12.83 5.31 
1-12 Block group 0 200 IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) 7.96 0.51 3.11 
1-12 Block group 0 20 IDS/IDST 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) 8.16 3.39 3.61 
3-8 County 14 200 IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 7.13 0.28 1.03 
3-8 County 14 200 IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 3.57 2.36 2.77 
3-8 County 14 0 IDST 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 1.51 5.15 1.78 
3-8 County 14 0 IDS 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 7.67 1.91 5.90 
3-8 County 0 200 IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) 2.09 6.61 2.47 
3-8 County 0 0 IDS/IDST 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) 2.98 4.70 3.09 
3-8 Block group 14 200 IDST 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 16.06 3.99 4.43 
3-8 Block group 14 200 IDS 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 10.88 2.23 3.15 
3-8 Block group 14 20 IDST 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 9.55 4.82 10.14 
3-8 Block group 14 20 IDS 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 1.15 24.48 14.74 
3-8 Block group 0 200 IDS/IDST 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) 13.93 1.21 2.68 
3-8 Block group 0 20 IDS/IDST 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) 1.52 6.60 21.73 
         Range of % differences: 0.31-16.06 0.28-24.48 1.03-21.73 
Table 206. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) Y Y Y 
1-12 County 14 200 IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) Y Y Y 
1-12 County 14 0 IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) Y Y Y 
1-12 County 14 0 IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 200 IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) Y Y Y 
1-12 County 0 0 IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) Y Y Y 
1-12 Block group 14 200 IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) Y Y Y 
1-12 Block group 14 200 IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) Y Y Y 
1-12 Block group 14 20 IDST 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) Y Y Y 
1-12 Block group 14 20 IDS 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) Y Y Y 
3-8 County 14 200 IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) Y Y Y 
3-8 County 14 200 IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) Y Y Y 
3-8 County 14 0 IDST 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) Y Y Y 
3-8 County 14 0 IDS 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
3-8 County 0 200 IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) Y Y Y 
3-8 County 0 0 IDS/IDST 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) Y Y Y 
3-8 Block group 14 200 IDST 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) Y Y Y 
3-8 Block group 14 200 IDS 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) Y Y Y 
3-8 Block group 14 20 IDST 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y Y 
3-8 Block group 14 20 IDS 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 207. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) N Y Y 
1-12 County 14 200 IDS 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) N N Y 
1-12 County 14 0 IDST 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) Y Y Y 
1-12 County 14 0 IDS 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) Y Y Y 
1-12 County 0 200 IDS/IDST 0.78 (0.64, 0.96) 0.80 (0.65, 0.99) 0.74 (0.60, 0.92) 0.79 (0.65, 0.98) 0.82 (0.67, 1.01) 0.70 (0.57, 0.87) Y N Y 
1-12 County 0 0 IDS/IDST 0.68 (0.48, 0.95) 0.74 (0.53, 1.03) 0.53 (0.37, 0.77) 0.70 (0.49, 0.98) 0.80 (0.57, 1.11) 0.55 (0.38, 0.79) Y Y Y 
1-12 Block group 14 200 IDST 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) Y Y Y 
1-12 Block group 14 200 IDS 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) Y Y Y 
1-12 Block group 14 20 IDST 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) Y Y Y 
1-12 Block group 14 20 IDS 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.84 (0.68, 1.04) 0.81 (0.65, 1.01) 0.73 (0.58, 0.91) 0.78 (0.63, 0.96) 0.81 (0.65, 1.00) 0.70 (0.57, 0.88) N N Y 
1-12 Block group 0 20 IDS/IDST 1.07 (0.75, 1.54) 1.21 (0.85, 1.72) 0.75 (0.50, 1.11) 1.16 (0.81, 1.67) 1.25 (0.87, 1.78) 0.77 (0.52, 1.15) Y Y Y 
3-8 County 14 200 IDST 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) Y Y Y 
3-8 County 14 200 IDS 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) N N Y 
3-8 County 14 0 IDST 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) Y Y Y 
3-8 County 14 0 IDS 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
3-8 County 0 200 IDS/IDST 0.82 (0.67, 1.01) 0.78 (0.63, 0.96) 0.76 (0.61, 0.93) 0.80 (0.65, 0.99) 0.73 (0.59, 0.90) 0.77 (0.63, 0.95) N Y Y 
3-8 County 0 0 IDS/IDST 0.81 (0.57, 1.14) 0.82 (0.58, 1.15) 0.60 (0.41, 0.87) 0.78 (0.56, 1.11) 0.78 (0.55, 1.10) 0.62 (0.43, 0.89) Y Y Y 
3-8 Block group 14 200 IDST 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) N N Y 
3-8 Block group 14 200 IDS 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) N Y Y 
3-8 Block group 14 20 IDST 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) Y Y Y 
3-8 Block group 14 20 IDS 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y N 
3-8 Block group 0 200 IDS/IDST 0.81 (0.65, 1.00) 0.79 (0.64, 0.98) 0.73 (0.58, 0.91) 0.70 (0.57, 0.87) 0.80 (0.65, 0.99) 0.71 (0.57, 0.88) N Y Y 
3-8 Block group 0 20 IDS/IDST 0.98 (0.68, 1.41) 1.05 (0.73, 1.49) 0.66 (0.44, 0.98) 1.00 (0.69, 1.43) 0.98 (0.68, 1.41) 0.82 (0.56, 1.20) Y Y N 
          % Agreement 66.67 79.17 91.67 
Table 208. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 4.33 2.25 2.05 
1-12 County 14 200 IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 13.49 4.41 1.89 
1-12 County 14 0 IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 19.61 7.87 2.42 
1-12 County 14 0 IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 13.69 3.80 18.36 
1-12 County 0 200 IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) 15.76 6.74 12.66 
1-12 County 0 0 IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) 7.94 27.94 3.80 
1-12 Block group 14 200 IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 21.50 3.02 6.81 
1-12 Block group 14 200 IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 18.87 2.67 3.04 
1-12 Block group 14 20 IDST 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 5.02 22.02 15.23 
1-12 Block group 14 20 IDS 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 32.81 16.58 1.50 
1-12 Block group 0 200 IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) 19.47 12.45 8.76 
1-12 Block group 0 20 IDS/IDST 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) 32.78 28.36 12.02 
3-8 County 14 200 IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 22.19 2.14 6.52 
3-8 County 14 200 IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 11.71 12.66 8.87 
3-8 County 14 0 IDST 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 40.02 17.39 6.47 
3-8 County 14 0 IDS 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 39.60 24.38 17.63 
3-8 County 0 200 IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) 4.66 10.75 7.44 
3-8 County 0 0 IDS/IDST 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) 32.81 2.97 4.89 
3-8 Block group 14 200 IDST 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 10.81 6.33 8.03 
3-8 Block group 14 200 IDS 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 14.49 1.42 4.97 
3-8 Block group 14 20 IDST 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 43.78 22.21 7.01 
3-8 Block group 14 20 IDS 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 12.56 20.07 15.26 
3-8 Block group 0 200 IDS/IDST 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) 7.23 5.96 5.11 
3-8 Block group 0 20 IDS/IDST 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) 49.15 6.69 18.23 
         Range of % differences: 4.33-49.15 1.42-28.36 1.50-18.36 
Table 209. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) Y Y Y 
1-12 County 14 200 IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) Y Y Y 
1-12 County 14 0 IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) Y Y Y 
1-12 County 14 0 IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 County 0 200 IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) Y Y Y 
1-12 County 0 0 IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) Y Y Y 
1-12 Block group 14 200 IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) Y Y Y 
1-12 Block group 14 200 IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) Y Y Y 
1-12 Block group 14 20 IDST 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) Y Y Y 
1-12 Block group 14 20 IDS 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 14 200 IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) Y Y Y 
3-8 County 14 200 IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) Y Y Y 
3-8 County 14 0 IDST 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) Y Y Y 
3-8 County 14 0 IDS 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
3-8 County 0 200 IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) Y Y Y 
3-8 County 0 0 IDS/IDST 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
3-8 Block group 14 200 IDST 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) Y Y Y 
3-8 Block group 14 200 IDS 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y Y 
3-8 Block group 14 20 IDST 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
3-8 Block group 14 20 IDS 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 210. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) Y Y Y 
1-12 County 14 200 IDS 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) Y Y Y 
1-12 County 14 0 IDST 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) Y Y Y 
1-12 County 14 0 IDS 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 County 0 200 IDS/IDST 0.83 (0.55, 1.27) 0.66 (0.42, 1.04) 0.60 (0.38, 0.94) 0.98 (0.64, 1.48) 0.62 (0.39, 0.99) 0.68 (0.43, 1.06) Y N N 
1-12 County 0 0 IDS/IDST 1.23 (0.59, 2.55) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 1.33 (0.63, 2.81) 0.92 (0.41, 2.09) 0.67 (0.27, 1.64) Y Y Y 
1-12 Block group 14 200 IDST 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) Y Y Y 
1-12 Block group 14 200 IDS 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) Y Y Y 
1-12 Block group 14 20 IDST 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) Y Y Y 
1-12 Block group 14 20 IDS 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.84 (0.54, 1.30) 0.73 (0.46, 1.15) 0.54 (0.33, 0.89) 1.02 (0.67, 1.56) 0.64 (0.40, 1.04) 0.59 (0.36, 0.97) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.31 (0.64, 2.70) 0.62 (0.26, 1.50) 0.62 (0.26, 1.51) 1.83 (0.88, 3.81) 0.83 (0.34, 1.99) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 14 200 IDST 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) Y Y N 
3-8 County 14 200 IDS 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) Y Y Y 
3-8 County 14 0 IDST 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) Y Y Y 
3-8 County 14 0 IDS 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
3-8 County 0 200 IDS/IDST 0.97 (0.63, 1.48) 0.80 (0.51, 1.25) 0.64 (0.40, 1.03) 0.92 (0.60, 1.41) 0.72 (0.46, 1.13) 0.69 (0.44, 1.09) Y Y Y 
3-8 County 0 0 IDS/IDST 0.67 (0.30, 1.48) 0.74 (0.34, 1.61) 0.61 (0.26, 1.38) 0.93 (0.44, 1.97) 0.72 (0.32, 1.61) 0.58 (0.24, 1.37) Y Y Y 
3-8 Block group 14 200 IDST 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) Y Y Y 
3-8 Block group 14 200 IDS 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y N 
3-8 Block group 14 20 IDST 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) Y Y Y 
3-8 Block group 14 20 IDS 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
3-8 Block group 0 200 IDS/IDST 1.01 (0.66, 1.56) 0.68 (0.42, 1.10) 0.63 (0.38, 1.02) 0.94 (0.61, 1.45) 0.64 (0.39, 1.04) 0.66 (0.41, 1.06) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.86 (0.40, 1.86) 0.86 (0.40, 1.87) 0.51 (0.20, 1.26) 1.42 (0.68, 2.98) 0.92 (0.41, 2.09) 0.42 (0.15, 1.20) Y Y Y 
          % Agreement 100.00 95.83 87.50 
Table 211. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: percent difference in point estimates 
 
366 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) 5.30 0.83 2.27 
1-12 County 14 200 two-step 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) 0.69 3.64 0.76 
1-12 County 14 0 direct 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) 5.84 7.62 3.54 
1-12 County 14 0 two-step 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) 0.46 1.67 2.07 
1-12 Block group 14 200 direct 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) 8.30 4.18 3.89 
1-12 Block group 14 200 two-step 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) 3.09 1.40 0.51 
1-12 Block group 14 20 direct 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) 4.93 2.82 3.05 
1-12 Block group 14 20 two-step 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) 3.32 3.36 0.62 
3-8 County 14 200 direct 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) 10.41 1.40 4.65 
3-8 County 14 200 two-step 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) 0.29 3.49 8.45 
3-8 County 14 0 direct 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) 14.89 7.92 12.31 
3-8 County 14 0 two-step 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) 5.74 0.86 4.64 
3-8 Block group 14 200 direct 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) 1.80 1.83 2.24 
3-8 Block group 14 200 two-step 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) 3.41 0.08 0.96 
3-8 Block group 14 20 direct 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) 1.55 9.19 3.30 
3-8 Block group 14 20 two-step 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) 9.95 10.58 1.31 
         Range of % differences: 0.29-14.89 0.08-10.58 0.51-12.31 
Table 212. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
 
367 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) Y Y Y 
1-12 County 14 200 two-step 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) Y Y Y 
1-12 County 14 0 direct 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) Y Y Y 
1-12 County 14 0 two-step 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) Y Y Y 
1-12 Block group 14 200 direct 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) Y Y Y 
1-12 Block group 14 200 two-step 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) Y Y Y 
1-12 Block group 14 20 direct 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) Y Y Y 
1-12 Block group 14 20 two-step 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y Y 
3-8 County 14 200 direct 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) Y Y Y 
3-8 County 14 200 two-step 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) Y Y Y 
3-8 County 14 0 direct 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) Y Y Y 
3-8 County 14 0 two-step 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
3-8 Block group 14 200 direct 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) Y Y Y 
3-8 Block group 14 200 two-step 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) Y Y Y 
3-8 Block group 14 20 direct 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y Y 
3-8 Block group 14 20 two-step 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 213. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.84 (0.68, 1.03) 0.80 (0.65, 0.99) 0.73 (0.59, 0.91) 0.88 (0.72, 1.08) 0.79 (0.64, 0.98) 0.75 (0.61, 0.93) Y Y Y 
1-12 County 14 200 two-step 0.80 (0.65, 0.98) 0.79 (0.64, 0.97) 0.72 (0.58, 0.88) 0.79 (0.64, 0.98) 0.82 (0.67, 1.01) 0.71 (0.57, 0.88) Y N Y 
1-12 County 14 0 direct 0.70 (0.50, 0.99) 0.73 (0.52, 1.02) 0.53 (0.37, 0.76) 0.66 (0.47, 0.94) 0.79 (0.57, 1.09) 0.55 (0.38, 0.79) Y Y Y 
1-12 County 14 0 two-step 0.71 (0.50, 0.99) 0.80 (0.57, 1.11) 0.54 (0.38, 0.78) 0.71 (0.51, 1.00) 0.81 (0.58, 1.12) 0.53 (0.37, 0.77) Y Y Y 
1-12 Block group 14 200 direct 0.90 (0.73, 1.11) 0.82 (0.66, 1.01) 0.74 (0.59, 0.92) 0.98 (0.79, 1.21) 0.85 (0.68, 1.06) 0.77 (0.62, 0.96) Y Y Y 
1-12 Block group 14 200 two-step 0.84 (0.68, 1.04) 0.83 (0.67, 1.03) 0.71 (0.57, 0.89) 0.87 (0.70, 1.07) 0.82 (0.66, 1.02) 0.71 (0.57, 0.89) Y Y Y 
1-12 Block group 14 20 direct 1.11 (0.77, 1.59) 1.26 (0.89, 1.78) 0.71 (0.47, 1.06) 1.05 (0.73, 1.51) 1.22 (0.86, 1.73) 0.73 (0.49, 1.09) Y Y Y 
1-12 Block group 14 20 two-step 1.02 (0.71, 1.45) 1.04 (0.73, 1.47) 0.70 (0.47, 1.03) 1.05 (0.74, 1.49) 1.07 (0.76, 1.52) 0.69 (0.47, 1.03) Y Y Y 
3-8 County 14 200 direct 0.88 (0.71, 1.08) 0.79 (0.63, 0.97) 0.76 (0.62, 0.95) 0.79 (0.64, 0.97) 0.80 (0.65, 0.98) 0.73 (0.59, 0.90) N Y Y 
3-8 County 14 200 two-step 0.82 (0.66, 1.01) 0.79 (0.64, 0.97) 0.77 (0.63, 0.95) 0.82 (0.67, 1.01) 0.82 (0.66, 1.00) 0.71 (0.57, 0.88) Y N Y 
3-8 County 14 0 direct 0.84 (0.59, 1.17) 0.82 (0.58, 1.15) 0.64 (0.44, 0.92) 0.72 (0.51, 1.01) 0.76 (0.54, 1.06) 0.57 (0.39, 0.81) Y Y Y 
3-8 County 14 0 two-step 0.82 (0.59, 1.16) 0.78 (0.55, 1.10) 0.63 (0.44, 0.90) 0.78 (0.55, 1.09) 0.77 (0.55, 1.08) 0.60 (0.42, 0.86) Y Y Y 
3-8 Block group 14 200 direct 0.86 (0.70, 1.07) 0.81 (0.65, 1.01) 0.73 (0.59, 0.91) 0.85 (0.69, 1.05) 0.80 (0.64, 0.99) 0.72 (0.57, 0.89) Y N Y 
3-8 Block group 14 200 two-step 0.73 (0.59, 0.91) 0.78 (0.63, 0.96) 0.70 (0.56, 0.87) 0.76 (0.61, 0.94) 0.78 (0.63, 0.96) 0.69 (0.56, 0.86) Y Y Y 
3-8 Block group 14 20 direct 1.09 (0.76, 1.55) 1.08 (0.76, 1.54) 0.69 (0.46, 1.03) 1.07 (0.75, 1.53) 1.18 (0.83, 1.68) 0.67 (0.44, 1.00) Y Y N 
3-8 Block group 14 20 two-step 1.19 (0.84, 1.70) 1.03 (0.71, 1.49) 0.76 (0.51, 1.13) 1.08 (0.76, 1.54) 0.93 (0.64, 1.34) 0.77 (0.53, 1.13) Y Y Y 
          % Agreement 93.75 81.25 93.75 
Table 214. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) 0.07 9.82 9.35 
1-12 County 14 200 two-step 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) 9.24 7.67 5.41 
1-12 County 14 0 direct 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) 19.91 3.77 8.08 
1-12 County 14 0 two-step 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) 13.39 7.84 7.90 
1-12 Block group 14 200 direct 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) 5.09 7.49 14.00 
1-12 Block group 14 200 two-step 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) 2.43 7.14 4.17 
1-12 Block group 14 20 direct 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) 23.99 14.36 7.92 
1-12 Block group 14 20 two-step 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) 14.01 8.89 8.82 
3-8 County 14 200 direct 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) 17.64 9.75 0.06 
3-8 County 14 200 two-step 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) 7.13 0.78 2.29 
3-8 County 14 0 direct 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) 32.67 17.42 18.56 
3-8 County 14 0 two-step 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) 32.25 24.41 7.41 
3-8 Block group 14 200 direct 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) 39.73 0.65 4.02 
3-8 Block group 14 200 two-step 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) 14.90 7.10 7.07 
3-8 Block group 14 20 direct 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) 48.18 14.51 14.25 
3-8 Block group 14 20 two-step 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) 7.94 16.65 8.03 
         Range of % differences: 0.07-48.18 0.65-24.41 0.06-18.56 
Table 215. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) Y Y Y 
1-12 County 14 200 two-step 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) Y Y Y 
1-12 County 14 0 direct 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) Y Y Y 
1-12 County 14 0 two-step 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 Block group 14 200 direct 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) Y Y Y 
1-12 Block group 14 200 two-step 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) Y Y Y 
1-12 Block group 14 20 direct 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) Y Y Y 
1-12 Block group 14 20 two-step 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 14 200 direct 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) Y Y Y 
3-8 County 14 200 two-step 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) Y Y Y 
3-8 County 14 0 direct 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) Y Y Y 
3-8 County 14 0 two-step 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
3-8 Block group 14 200 direct 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) Y Y Y 
3-8 Block group 14 200 two-step 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y Y 
3-8 Block group 14 20 direct 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
3-8 Block group 14 20 two-step 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 216. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated hypoplastic left heart syndrome: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.83 (0.55, 1.27) 0.66 (0.42, 1.03) 0.61 (0.39, 0.96) 0.83 (0.55, 1.27) 0.60 (0.38, 0.95) 0.67 (0.43, 1.05) Y N N 
1-12 County 14 200 two-step 0.87 (0.57, 1.32) 0.68 (0.43, 1.06) 0.63 (0.40, 0.99) 0.95 (0.63, 1.44) 0.63 (0.39, 1.00) 0.66 (0.42, 1.04) Y N N 
1-12 County 14 0 direct 1.23 (0.59, 2.56) 0.70 (0.30, 1.63) 0.77 (0.34, 1.76) 1.50 (0.72, 3.12) 0.67 (0.27, 1.64) 0.84 (0.36, 1.94) Y Y Y 
1-12 County 14 0 two-step 1.50 (0.72, 3.11) 0.75 (0.32, 1.79) 0.76 (0.32, 1.79) 1.31 (0.64, 2.69) 0.70 (0.30, 1.63) 0.70 (0.30, 1.63) Y Y Y 
1-12 Block group 14 200 direct 0.83 (0.54, 1.29) 0.72 (0.46, 1.14) 0.52 (0.32, 0.85) 0.88 (0.57, 1.35) 0.67 (0.42, 1.07) 0.60 (0.37, 0.96) Y Y Y 
1-12 Block group 14 200 two-step 1.03 (0.68, 1.58) 0.70 (0.44, 1.13) 0.55 (0.34, 0.92) 1.06 (0.69, 1.62) 0.65 (0.40, 1.06) 0.58 (0.35, 0.95) Y Y Y 
1-12 Block group 14 20 direct 1.67 (0.82, 3.42) 0.67 (0.27, 1.64) 0.59 (0.23, 1.50) 1.31 (0.64, 2.71) 0.78 (0.34, 1.77) 0.55 (0.22, 1.37) Y Y Y 
1-12 Block group 14 20 two-step 1.59 (0.77, 3.28) 0.84 (0.36, 1.94) 0.51 (0.19, 1.35) 1.83 (0.88, 3.82) 0.92 (0.39, 2.16) 0.55 (0.20, 1.50) Y Y Y 
3-8 County 14 200 direct 0.74 (0.48, 1.15) 0.76 (0.49, 1.17) 0.63 (0.40, 0.99) 0.88 (0.57, 1.36) 0.83 (0.54, 1.29) 0.63 (0.39, 1.00) Y Y N 
3-8 County 14 200 two-step 0.93 (0.61, 1.41) 0.74 (0.47, 1.16) 0.67 (0.42, 1.06) 0.99 (0.65, 1.51) 0.73 (0.46, 1.16) 0.69 (0.43, 1.09) Y Y Y 
3-8 County 14 0 direct 0.67 (0.30, 1.49) 0.94 (0.45, 1.94) 0.54 (0.23, 1.27) 0.93 (0.44, 1.97) 0.79 (0.36, 1.74) 0.65 (0.28, 1.50) Y Y Y 
3-8 County 14 0 two-step 1.00 (0.48, 2.10) 0.79 (0.36, 1.74) 0.50 (0.20, 1.25) 1.39 (0.68, 2.83) 0.62 (0.26, 1.49) 0.54 (0.22, 1.36) Y Y Y 
3-8 Block group 14 200 direct 0.77 (0.49, 1.20) 0.75 (0.48, 1.17) 0.58 (0.36, 0.95) 1.15 (0.75, 1.76) 0.74 (0.46, 1.20) 0.61 (0.37, 1.01) Y Y N 
3-8 Block group 14 200 two-step 0.86 (0.55, 1.32) 0.70 (0.44, 1.11) 0.54 (0.33, 0.89) 0.99 (0.65, 1.53) 0.75 (0.47, 1.20) 0.58 (0.35, 0.96) Y Y Y 
3-8 Block group 14 20 direct 0.80 (0.38, 1.72) 0.81 (0.38, 1.72) 0.47 (0.19, 1.16) 1.31 (0.64, 2.70) 0.70 (0.30, 1.63) 0.55 (0.22, 1.37) Y Y Y 
3-8 Block group 14 20 two-step 1.25 (0.59, 2.68) 1.01 (0.45, 2.25) 0.51 (0.19, 1.35) 1.16 (0.55, 2.43) 0.85 (0.38, 1.91) 0.47 (0.18, 1.23) Y Y Y 
          % Agreement 100.00 87.50 75.00 
Table 217. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 4.83 3.50 1.48 
County 14 200 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 7.29 1.83 1.63 
County 14 200 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 1.18 0.72 3.54 
County 14 200 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 2.09 4.75 7.09 
County 14 0 direct IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 2.98 5.87 2.27 
County 14 0 direct IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 8.11 7.18 2.22 
County 14 0 two-step IDST 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.24 12.12 4.09 
County 14 0 two-step IDS 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 2.81 7.77 6.08 
County 0 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 4.85 6.68 3.70 
County 0 200 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 8.15 2.49 5.56 
County 0 0 direct IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 1.19 7.79 1.81 
County 0 0 two-step IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 1.38 15.70 3.57 
Block group 14 200 direct IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.16 0.58 0.66 
Block group 14 200 direct IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 1.22 9.04 2.30 
Block group 14 200 two-step IDST 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 6.99 0.18 3.59 
Block group 14 200 two-step IDS 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 1.09 2.08 3.45 
Block group 14 20 direct IDST 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 18.64 2.02 8.00 
Block group 14 20 direct IDS 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 11.17 4.37 1.45 
Block group 14 20 two-step IDST 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 13.49 13.06 4.62 
Block group 14 20 two-step IDS 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 14.99 6.49 1.44 
Block group 0 200 direct IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 6.04 4.99 1.04 
Block group 0 200 two-step IDS/IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 10.22 0.15 8.31 
Block group 0 20 direct IDS/IDST 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 18.24 16.80 11.82 
Block group 0 20 two-step IDS/IDST 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) 20.65 11.02 0.68 
         Range of % differences: 0.16-20.65 0.15-16.80 0.66-11.82 
Table 218. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) Y Y Y 
County 14 200 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) Y Y Y 
County 14 200 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) Y Y Y 
County 14 200 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) Y Y Y 
County 14 0 direct IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) Y Y Y 
County 14 0 direct IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) Y Y Y 
County 14 0 two-step IDST 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) Y Y Y 
County 14 0 two-step IDS 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) Y Y Y 
County 0 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) Y Y Y 
County 0 200 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) Y Y Y 
County 0 0 direct IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) Y Y Y 
County 0 0 two-step IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) Y Y Y 
Block group 14 200 direct IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) Y Y Y 
Block group 14 200 direct IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) Y Y Y 
Block group 14 200 two-step IDST 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) Y Y Y 
Block group 14 200 two-step IDS 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
Block group 14 20 direct IDST 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) Y Y Y 
Block group 14 20 direct IDS 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
Block group 14 20 two-step IDST 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) Y Y Y 
Block group 14 20 two-step IDS 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
Block group 0 200 direct IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) Y Y Y 
Block group 0 20 direct IDS/IDST 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y Y Y 
Block group 0 20 two-step IDS/IDST 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 219. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: agreement between prevalence ratios 
 
374 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) Y Y Y 
County 14 200 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) Y Y Y 
County 14 200 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) Y Y Y 
County 14 200 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) Y Y Y 
County 14 0 direct IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) N Y Y 
County 14 0 direct IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) Y Y Y 
County 14 0 two-step IDST 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) Y Y Y 
County 14 0 two-step IDS 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) N Y Y 
County 0 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) Y Y Y 
County 0 200 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) N Y Y 
County 0 0 direct IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) Y Y Y 
County 0 0 two-step IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) Y Y Y 
Block group 14 200 direct IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) Y Y Y 
Block group 14 200 direct IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) Y N Y 
Block group 14 200 two-step IDST 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) N Y Y 
Block group 14 200 two-step IDS 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
Block group 14 20 direct IDST 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) Y Y Y 
Block group 14 20 direct IDS 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
Block group 14 20 two-step IDST 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) Y Y Y 
Block group 14 20 two-step IDS 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
Block group 0 200 direct IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) N Y Y 
Block group 0 200 two-step IDS/IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) N Y Y 
Block group 0 20 direct IDS/IDST 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y Y Y 
Block group 0 20 two-step IDS/IDST 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) N Y Y 
          % Agreement 70.83 95.83 100.00 
Table 220. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: percent difference in point estimates 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.57 12.75 8.15 
County 14 200 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 1.60 6.59 2.61 
County 14 200 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 7.21 5.19 12.72 
County 14 200 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 13.24 8.75 8.42 
County 14 0 direct IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 24.60 15.82 5.59 
County 14 0 direct IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 21.46 4.65 8.72 
County 14 0 two-step IDST 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 1.06 15.31 2.40 
County 14 0 two-step IDS 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 6.10 13.60 0.20 
County 0 200 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 2.38 2.00 9.15 
County 0 200 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 24.47 8.60 14.12 
County 0 0 direct IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 37.80 17.30 15.57 
County 0 0 two-step IDS/IDST 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 19.12 18.89 3.66 
Block group 14 200 direct IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 1.36 2.51 3.49 
Block group 14 200 direct IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 6.88 3.52 5.93 
Block group 14 200 two-step IDST 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 1.19 1.15 9.82 
Block group 14 200 two-step IDS 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 9.84 1.70 11.86 
Block group 14 20 direct IDST 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 0.61 19.94 8.16 
Block group 14 20 direct IDS 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 3.44 9.47 0.11 
Block group 14 20 two-step IDST 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 11.51 38.97 6.52 
Block group 14 20 two-step IDS 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 19.16 33.29 7.09 
Block group 0 200 direct IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 1.21 2.63 0.32 
Block group 0 200 two-step IDS/IDST 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 13.96 1.51 8.49 
Block group 0 20 direct IDS/IDST 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 40.10 29.32 8.40 
Block group 0 20 two-step IDS/IDST 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) 27.73 40.22 24.39 
         Range of % differences: 0.57-40.10 1.15-40.22 0.11-24.39 
Table 221. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) Y Y Y 
County 14 200 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) Y Y Y 
County 14 200 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) Y Y Y 
County 14 200 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) Y Y Y 
County 14 0 direct IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) Y Y Y 
County 14 0 direct IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) Y Y Y 
County 14 0 two-step IDST 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) Y Y Y 
County 14 0 two-step IDS 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y Y 
County 0 200 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) Y Y Y 
County 0 200 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) Y Y Y 
County 0 0 direct IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) Y Y Y 
County 0 0 two-step IDS/IDST 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y Y 
Block group 14 200 direct IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) Y Y Y 
Block group 14 200 direct IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) Y Y Y 
Block group 14 200 two-step IDST 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) Y Y Y 
Block group 14 200 two-step IDS 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y Y 
Block group 14 20 direct IDST 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) Y Y Y 
Block group 14 20 direct IDS 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y Y 
Block group 14 20 two-step IDST 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y Y 
Block group 14 20 two-step IDS 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
Block group 0 200 direct IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
Block group 0 20 direct IDS/IDST 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 222. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) Y Y Y 
County 14 200 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) Y Y Y 
County 14 200 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) Y Y Y 
County 14 200 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) Y Y Y 
County 14 0 direct IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) N Y N 
County 14 0 direct IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) Y Y N 
County 14 0 two-step IDST 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) Y Y N 
County 14 0 two-step IDS 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y Y 
County 0 200 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) Y Y Y 
County 0 200 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) N Y Y 
County 0 0 direct IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) N Y N 
County 0 0 two-step IDS/IDST 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y N 
Block group 14 200 direct IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) Y Y Y 
Block group 14 200 direct IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) Y Y Y 
Block group 14 200 two-step IDST 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) Y Y Y 
Block group 14 200 two-step IDS 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y N 
Block group 14 20 direct IDST 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) Y Y Y 
Block group 14 20 direct IDS 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y Y 
Block group 14 20 two-step IDST 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y Y 
Block group 14 20 two-step IDS 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
Block group 0 200 direct IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
Block group 0 20 direct IDS/IDST 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
          % Agreement 87.50 100.00 75.00 
Table 223. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 1.86 5.22 0.63 
1-12 14 200 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 4.87 1.45 3.91 
1-12 14 200 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.13 2.57 2.38 
1-12 14 200 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 1.71 4.29 1.61 
1-12 14 0/20 direct IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 26.92 22.97 25.12 
1-12 14 0/20 direct IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 27.54 24.00 26.99 
1-12 14 0/20 two-step IDST 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 19.51 18.33 17.75 
1-12 14 0/20 two-step IDS 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 24.93 28.58 21.81 
1-12 0 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 3.72 0.15 0.76 
1-12 0 200 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 1.36 1.31 1.25 
1-12 0 0/20 direct IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 30.96 16.71 31.83 
1-12 0 0/20 two-step IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 24.09 27.02 24.12 
3-8 14 200 direct IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 2.82 1.15 1.44 
3-8 14 200 direct IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 1.20 5.76 0.02 
3-8 14 200 two-step IDST 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 5.68 2.04 2.34 
3-8 14 200 two-step IDS 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 1.46 2.54 2.03 
3-8 14 0/20 direct IDST 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 11.36 19.15 14.95 
3-8 14 0/20 direct IDS 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 24.53 26.76 26.23 
3-8 14 0/20 two-step IDST 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 6.29 19.27 17.22 
3-8 14 0/20 two-step IDS 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 7.22 27.32 17.21 
3-8 0 200 direct IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 7.18 1.55 1.90 
3-8 0 200 two-step IDS/IDST 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 3.43 1.34 1.50 
3-8 0 0/20 direct IDS/IDST 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 14.09 25.65 18.40 
3-8 0 0/20 two-step IDS/IDST 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) 4.86 22.40 28.29 
         Range of % differences: 0.13-30.96 0.15-28.58 0.02-31.83 
Table 224. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) Y Y Y 
1-12 14 200 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) Y Y Y 
1-12 14 200 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) Y Y Y 
1-12 14 200 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) Y Y Y 
1-12 14 0/20 direct IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) Y Y Y 
1-12 14 0/20 direct IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) Y Y Y 
1-12 14 0/20 two-step IDST 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) Y Y Y 
1-12 14 0/20 two-step IDS 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
1-12 0 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 14 200 direct IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) Y Y Y 
3-8 14 200 direct IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) Y Y Y 
3-8 14 200 two-step IDST 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) Y Y Y 
3-8 14 200 two-step IDS 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
3-8 14 0/20 direct IDST 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) Y Y Y 
3-8 14 0/20 direct IDS 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 14 0/20 two-step IDST 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) Y Y Y 
3-8 14 0/20 two-step IDS 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
3-8 0 200 direct IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 225. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) Y Y Y 
1-12 14 200 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) Y Y Y 
1-12 14 200 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) Y Y Y 
1-12 14 200 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) Y Y Y 
1-12 14 0/20 direct IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) Y N Y 
1-12 14 0/20 direct IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) N N Y 
1-12 14 0/20 two-step IDST 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) N N Y 
1-12 14 0/20 two-step IDS 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) N N Y 
1-12 0 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) Y N Y 
1-12 0 0/20 two-step IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) N N Y 
3-8 14 200 direct IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) Y Y Y 
3-8 14 200 direct IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) Y N Y 
3-8 14 200 two-step IDST 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) N Y Y 
3-8 14 200 two-step IDS 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
3-8 14 0/20 direct IDST 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) N N Y 
3-8 14 0/20 direct IDS 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) N N Y 
3-8 14 0/20 two-step IDST 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) N N Y 
3-8 14 0/20 two-step IDS 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y N Y 
3-8 0 200 direct IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) N Y Y 
3-8 0 200 two-step IDS/IDST 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y N Y 
3-8 0 0/20 two-step IDS/IDST 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y N Y 
          % Agreement 62.50 45.83 100.00 
Table 226. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 5.75 10.14 8.56 
1-12 14 200 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 11.37 12.18 7.98 
1-12 14 200 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 1.50 12.72 6.78 
1-12 14 200 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.53 8.43 2.46 
1-12 14 0/20 direct IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 35.63 32.03 36.05 
1-12 14 0/20 direct IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 10.76 43.05 31.23 
1-12 14 0/20 two-step IDST 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 32.12 52.29 42.83 
1-12 14 0/20 two-step IDS 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 23.46 50.27 44.15 
1-12 0 200 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 3.22 7.68 12.14 
1-12 0 200 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 8.38 0.35 5.85 
1-12 0 0/20 direct IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 42.73 41.74 32.27 
1-12 0 0/20 two-step IDS/IDST 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 43.12 41.65 36.22 
3-8 14 200 direct IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 6.53 5.13 3.90 
3-8 14 200 direct IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 6.09 2.09 4.67 
3-8 14 200 two-step IDST 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 4.52 6.39 3.87 
3-8 14 200 two-step IDS 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 2.88 1.38 5.90 
3-8 14 0/20 direct IDST 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 58.38 27.97 49.17 
3-8 14 0/20 direct IDS 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 35.38 47.62 39.78 
3-8 14 0/20 two-step IDST 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 19.75 29.18 38.88 
3-8 14 0/20 two-step IDS 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 1.75 31.14 37.16 
3-8 0 200 direct IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 4.39 3.05 2.67 
3-8 0 200 two-step IDS/IDST 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 2.23 6.75 0.20 
3-8 0 0/20 direct IDS/IDST 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 40.44 29.94 55.11 
3-8 0 0/20 two-step IDS/IDST 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) 51.36 20.38 55.94 
         Range of % differences: 0.53-58.38 0.35-52.29 0.20-55.94 
Table 227. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) Y Y Y 
1-12 14 200 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) Y Y Y 
1-12 14 200 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) Y Y Y 
1-12 14 200 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) Y Y Y 
1-12 14 0/20 direct IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) Y Y Y 
1-12 14 0/20 direct IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) Y Y Y 
1-12 14 0/20 two-step IDST 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) Y Y Y 
1-12 14 0/20 two-step IDS 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
1-12 0 200 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y Y 
3-8 14 200 direct IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) Y Y Y 
3-8 14 200 direct IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) Y Y Y 
3-8 14 200 two-step IDST 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) Y Y Y 
3-8 14 200 two-step IDS 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y Y 
3-8 14 0/20 direct IDST 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) Y Y Y 
3-8 14 0/20 direct IDS 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y Y 
3-8 14 0/20 two-step IDST 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y Y 
3-8 14 0/20 two-step IDS 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
3-8 0 200 direct IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 228. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) Y Y Y 
1-12 14 200 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) Y Y Y 
1-12 14 200 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) Y Y Y 
1-12 14 200 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) Y Y Y 
1-12 14 0/20 direct IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) Y Y Y 
1-12 14 0/20 direct IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) Y Y Y 
1-12 14 0/20 two-step IDST 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) Y Y Y 
1-12 14 0/20 two-step IDS 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
1-12 0 200 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) N Y Y 
1-12 0 0/20 direct IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y N 
3-8 14 200 direct IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) Y Y Y 
3-8 14 200 direct IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) Y Y Y 
3-8 14 200 two-step IDST 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) Y Y Y 
3-8 14 200 two-step IDS 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y N 
3-8 14 0/20 direct IDST 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) N Y N 
3-8 14 0/20 direct IDS 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y N 
3-8 14 0/20 two-step IDST 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y N 
3-8 14 0/20 two-step IDS 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
3-8 0 200 direct IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) N Y N 
3-8 0 0/20 two-step IDS/IDST 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
          % Agreement 87.50 100.00 75.00 
Table 229. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 7.83 1.23 1.96 
1-12 County 200 two-step IDS/IDST 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 4.57 7.94 3.69 
1-12 County 0 direct IDS/IDST 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 2.12 4.69 0.10 
1-12 County 0 two-step IDS/IDST 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 5.66 1.61 2.43 
1-12 Block group 200 direct IDS/IDST 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.75 0.37 2.70 
1-12 Block group 200 two-step IDS/IDST 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 1.49 2.34 0.83 
1-12 Block group 20 direct IDS/IDST 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 5.62 12.03 5.04 
1-12 Block group 20 two-step IDS/IDST 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 6.51 3.19 4.77 
3-8 County 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 4.32 3.62 3.37 
3-8 County 200 two-step IDS/IDST 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 5.68 0.70 2.16 
3-8 County 0 direct IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 9.05 10.28 0.31 
3-8 County 0 two-step IDS/IDST 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 9.85 6.34 7.22 
3-8 Block group 200 direct IDS/IDST 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 4.06 3.69 1.45 
3-8 Block group 200 two-step IDS/IDST 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 7.64 4.58 5.69 
3-8 Block group 20 direct IDS/IDST 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 1.48 9.15 8.24 
3-8 Block group 20 two-step IDS/IDST 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) 12.20 1.35 4.01 
         Range of % differences: 0.75-12.20 0.37-12.03 0.10-8.24 
Table 230. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) Y Y Y 
1-12 County 0 direct IDS/IDST 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 County 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) Y Y Y 
3-8 County 0 direct IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) Y Y Y 
3-8 Block group 20 direct IDS/IDST 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 231. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) Y Y Y 
1-12 County 0 direct IDS/IDST 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) N Y Y 
1-12 County 0 two-step IDS/IDST 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 County 200 direct IDS/IDST 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) N Y Y 
3-8 County 0 direct IDS/IDST 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) N Y Y 
3-8 County 0 two-step IDS/IDST 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) N Y Y 
3-8 Block group 200 direct IDS/IDST 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) N N Y 
3-8 Block group 200 two-step IDS/IDST 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) N Y Y 
3-8 Block group 20 direct IDS/IDST 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) N Y Y 
          % Agreement 56.25 93.75 100.00 
Table 232. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 1.15 0.02 1.34 
1-12 County 200 two-step IDS/IDST 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 13.53 2.46 3.11 
1-12 County 0 direct IDS/IDST 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 7.00 12.63 6.63 
1-12 County 0 two-step IDS/IDST 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 31.70 1.73 3.86 
1-12 Block group 200 direct IDS/IDST 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 7.01 4.53 2.82 
1-12 Block group 200 two-step IDS/IDST 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 5.69 5.63 0.28 
1-12 Block group 20 direct IDS/IDST 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 25.48 11.27 7.70 
1-12 Block group 20 two-step IDS/IDST 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 11.72 7.37 12.11 
3-8 County 200 direct IDS/IDST 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.37 4.61 10.42 
3-8 County 200 two-step IDS/IDST 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 2.21 2.31 2.60 
3-8 County 0 direct IDS/IDST 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 23.61 9.34 0.24 
3-8 County 0 two-step IDS/IDST 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 18.84 3.59 0.39 
3-8 Block group 200 direct IDS/IDST 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 1.34 3.65 8.43 
3-8 Block group 200 two-step IDS/IDST 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 1.55 5.82 3.10 
3-8 Block group 20 direct IDS/IDST 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 18.42 27.56 15.97 
3-8 Block group 20 two-step IDS/IDST 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) 35.03 14.52 19.43 
         Range of % differences: 0.37-35.03 0.02-27.56 0.24-19.43 
Table 233. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) Y Y Y 
1-12 County 0 direct IDS/IDST 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) Y Y Y 
1-12 Block group 20 direct IDS/IDST 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y Y 
3-8 County 200 direct IDS/IDST 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) Y Y Y 
3-8 County 0 direct IDS/IDST 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
3-8 Block group 20 direct IDS/IDST 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 234. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) N Y Y 
1-12 County 0 direct IDS/IDST 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) Y Y N 
1-12 Block group 200 direct IDS/IDST 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) Y Y Y 
1-12 Block group 20 direct IDS/IDST 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y Y 
3-8 County 200 direct IDS/IDST 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) Y Y Y 
3-8 County 0 direct IDS/IDST 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) N Y Y 
3-8 County 0 two-step IDS/IDST 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y N 
3-8 Block group 20 direct IDS/IDST 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
          % Agreement 87.50 100.00 87.50 
Table 235. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 9.84 33.11 32.98 
1-12 County 14 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 18.29 27.17 35.94 
1-12 County 14 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 15.31 27.85 25.22 
1-12 County 14 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 12.90 35.61 27.80 
1-12 County 0 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 8.38 32.96 33.95 
1-12 County 0 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 23.05 29.43 29.03 
1-12 Block group 14 direct IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 15.35 5.12 8.66 
1-12 Block group 14 direct IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 14.23 4.68 5.27 
1-12 Block group 14 two-step IDST 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 4.10 7.06 5.18 
1-12 Block group 14 two-step IDS 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 10.42 2.92 7.69 
1-12 Block group 0 direct IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 19.06 16.33 2.94 
1-12 Block group 0 two-step IDS/IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 2.42 3.77 3.76 
3-8 County 14 direct IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 17.61 23.93 29.33 
3-8 County 14 direct IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 19.10 32.40 32.20 
3-8 County 14 two-step IDST 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 14.37 15.14 32.69 
3-8 County 14 two-step IDS 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 12.18 23.36 28.79 
3-8 County 0 direct IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 14.40 18.73 35.78 
3-8 County 0 two-step IDS/IDST 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 16.33 16.38 37.91 
3-8 Block group 14 direct IDST 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 3.47 3.68 15.97 
3-8 Block group 14 direct IDS 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 4.29 0.00 6.12 
3-8 Block group 14 two-step IDST 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 2.42 6.19 13.37 
3-8 Block group 14 two-step IDS 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 3.51 1.49 9.70 
3-8 Block group 0 direct IDS/IDST 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 6.86 5.46 15.78 
3-8 Block group 0 two-step IDS/IDST 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) 8.07 7.41 11.38 
         Range of % differences: 2.42-23.05 0.00-35.61 2.94-37.91 
Table 236. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) Y Y Y 
1-12 County 14 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) Y Y Y 
1-12 County 14 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) Y Y Y 
1-12 County 14 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) Y Y Y 
1-12 County 0 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) Y Y Y 
1-12 Block group 14 direct IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) Y Y Y 
1-12 Block group 14 direct IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) Y Y Y 
1-12 Block group 14 two-step IDST 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) Y Y Y 
1-12 Block group 14 two-step IDS 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 County 14 direct IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) Y Y Y 
3-8 County 14 direct IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) Y Y Y 
3-8 County 14 two-step IDST 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) Y Y Y 
3-8 County 14 two-step IDS 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) Y Y Y 
3-8 County 0 direct IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) Y Y Y 
3-8 Block group 14 direct IDST 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) Y Y Y 
3-8 Block group 14 direct IDS 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 Block group 14 two-step IDST 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) Y Y Y 
3-8 Block group 14 two-step IDS 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 237. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) Y N Y 
1-12 County 14 direct IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) N N Y 
1-12 County 14 two-step IDST 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) N N Y 
1-12 County 14 two-step IDS 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) N N Y 
1-12 County 0 direct IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) Y N Y 
1-12 County 0 two-step IDS/IDST 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) N N Y 
1-12 Block group 14 direct IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) Y Y Y 
1-12 Block group 14 direct IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) Y Y Y 
1-12 Block group 14 two-step IDST 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) Y Y Y 
1-12 Block group 14 two-step IDS 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 County 14 direct IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) N N Y 
3-8 County 14 direct IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) N N Y 
3-8 County 14 two-step IDST 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) N N Y 
3-8 County 14 two-step IDS 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) Y N Y 
3-8 County 0 direct IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) Y N Y 
3-8 County 0 two-step IDS/IDST 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) Y N Y 
3-8 Block group 14 direct IDST 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) Y Y Y 
3-8 Block group 14 direct IDS 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y N Y 
3-8 Block group 14 two-step IDST 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) N Y Y 
3-8 Block group 14 two-step IDS 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) N Y Y 
3-8 Block group 0 two-step IDS/IDST 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y Y Y 
          % Agreement 62.50 45.83 100.00 
Table 238. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 2.25 4.52 3.90 
1-12 County 14 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 4.62 19.22 0.40 
1-12 County 14 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 3.79 11.31 3.76 
1-12 County 14 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 3.31 9.75 6.34 
1-12 County 0 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 3.53 6.65 7.57 
1-12 County 0 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 15.07 5.56 7.08 
1-12 Block group 14 direct IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 27.83 37.48 31.52 
1-12 Block group 14 direct IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 4.00 36.24 22.99 
1-12 Block group 14 two-step IDST 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 26.94 53.60 32.66 
1-12 Block group 14 two-step IDS 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 26.21 49.03 35.70 
1-12 Block group 0 direct IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 36.24 42.72 27.80 
1-12 Block group 0 two-step IDS/IDST 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 20.25 36.64 23.57 
3-8 County 14 direct IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 27.38 7.61 9.84 
3-8 County 14 direct IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 15.30 8.03 6.51 
3-8 County 14 two-step IDST 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 9.93 21.38 18.85 
3-8 County 14 two-step IDS 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 3.83 14.60 14.55 
3-8 County 0 direct IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 38.91 21.91 17.15 
3-8 County 0 two-step IDS/IDST 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 20.45 15.87 17.52 
3-8 Block group 14 direct IDST 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 25.90 15.38 36.06 
3-8 Block group 14 direct IDS 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 14.31 41.97 28.93 
3-8 Block group 14 two-step IDST 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 14.37 14.29 16.57 
3-8 Block group 14 two-step IDS 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 2.70 18.10 17.07 
3-8 Block group 0 direct IDS/IDST 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 2.80 11.21 36.30 
3-8 Block group 0 two-step IDS/IDST 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) 33.91 2.21 39.19 
         Range of % differences: 2.25-38.91 2.21-53.60 0.40-39.19 
Table 239. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) Y Y Y 
1-12 County 14 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) Y Y Y 
1-12 County 14 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) Y Y Y 
1-12 County 14 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) Y Y Y 
1-12 County 0 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) Y Y Y 
1-12 Block group 14 direct IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) Y Y Y 
1-12 Block group 14 direct IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) Y Y Y 
1-12 Block group 14 two-step IDST 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) Y Y Y 
1-12 Block group 14 two-step IDS 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y Y 
3-8 County 14 direct IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) Y Y Y 
3-8 County 14 direct IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) Y Y Y 
3-8 County 14 two-step IDST 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) Y Y Y 
3-8 County 14 two-step IDS 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y Y 
3-8 County 0 direct IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y Y 
3-8 Block group 14 direct IDST 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) Y Y Y 
3-8 Block group 14 direct IDS 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y Y 
3-8 Block group 14 two-step IDST 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y Y 
3-8 Block group 14 two-step IDS 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 240. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) Y Y N 
1-12 County 14 direct IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) Y Y N 
1-12 County 14 two-step IDST 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) Y Y N 
1-12 County 14 two-step IDS 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) Y Y N 
1-12 County 0 direct IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) Y Y N 
1-12 County 0 two-step IDS/IDST 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) N Y Y 
1-12 Block group 14 direct IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) Y Y N 
1-12 Block group 14 direct IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) Y Y N 
1-12 Block group 14 two-step IDST 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) Y Y N 
1-12 Block group 14 two-step IDS 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y N 
1-12 Block group 0 direct IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) Y Y N 
1-12 Block group 0 two-step IDS/IDST 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y N 
3-8 County 14 direct IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) N Y Y 
3-8 County 14 direct IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) Y Y Y 
3-8 County 14 two-step IDST 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) Y Y Y 
3-8 County 14 two-step IDS 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y N 
3-8 County 0 direct IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) N Y Y 
3-8 County 0 two-step IDS/IDST 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y N 
3-8 Block group 14 direct IDST 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) Y Y N 
3-8 Block group 14 direct IDS 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y N 
3-8 Block group 14 two-step IDST 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y N 
3-8 Block group 14 two-step IDS 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) Y Y N 
3-8 Block group 0 two-step IDS/IDST 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y N 
          % Agreement 87.50 100.00 25.00 
Table 241. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 1.48 3.88 0.10 
1-12 County 14 200 IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 7.69 3.29 6.64 
1-12 County 14 0 IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 4.02 1.51 8.03 
1-12 County 14 0 IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 2.28 5.36 1.71 
1-12 County 0 200 IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) 4.70 5.88 0.99 
1-12 County 0 0 IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) 10.06 2.27 4.05 
1-12 Block group 14 200 IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.25 1.23 2.92 
1-12 Block group 14 200 IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 1.11 2.45 1.13 
1-12 Block group 14 20 IDST 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 11.52 3.18 0.57 
1-12 Block group 14 20 IDS 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 4.94 0.70 3.54 
1-12 Block group 0 200 IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) 0.38 4.43 3.00 
1-12 Block group 0 20 IDS/IDST 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) 17.03 8.16 3.82 
3-8 County 14 200 IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 4.53 1.10 5.11 
3-8 County 14 200 IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 1.69 0.38 2.08 
3-8 County 14 0 IDST 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 1.27 7.76 1.67 
3-8 County 14 0 IDS 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 8.65 9.59 5.57 
3-8 County 0 200 IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) 8.31 3.29 0.87 
3-8 County 0 0 IDS/IDST 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) 10.25 5.65 1.34 
3-8 Block group 14 200 IDST 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 7.40 1.99 1.33 
3-8 Block group 14 200 IDS 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.98 8.67 0.03 
3-8 Block group 14 20 IDST 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 6.35 7.88 3.94 
3-8 Block group 14 20 IDS 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 8.77 10.16 3.56 
3-8 Block group 0 200 IDS/IDST 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) 4.56 0.41 4.27 
3-8 Block group 0 20 IDS/IDST 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) 19.44 2.36 8.69 
         Range of % differences: 0.25-19.44 0.38-10.16 0.03-8.69 
Table 242. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) Y Y Y 
1-12 County 14 200 IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) Y Y Y 
1-12 County 14 0 IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) Y Y Y 
1-12 County 14 0 IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) Y Y Y 
1-12 County 0 200 IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) Y Y Y 
1-12 County 0 0 IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) Y Y Y 
1-12 Block group 14 200 IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) Y Y Y 
1-12 Block group 14 200 IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) Y Y Y 
1-12 Block group 14 20 IDST 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) Y Y Y 
1-12 Block group 14 20 IDS 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 County 14 200 IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) Y Y Y 
3-8 County 14 200 IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) Y Y Y 
3-8 County 14 0 IDST 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) Y Y Y 
3-8 County 14 0 IDS 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) Y Y Y 
3-8 County 0 200 IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) Y Y Y 
3-8 County 0 0 IDS/IDST 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) Y Y Y 
3-8 Block group 14 200 IDST 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) Y Y Y 
3-8 Block group 14 200 IDS 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
3-8 Block group 14 20 IDST 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) Y Y Y 
3-8 Block group 14 20 IDS 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 243. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) Y Y Y 
1-12 County 14 200 IDS 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) Y Y Y 
1-12 County 14 0 IDST 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) N Y Y 
1-12 County 14 0 IDS 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) Y Y Y 
1-12 County 0 200 IDS/IDST 0.88 (0.76, 1.02) 0.93 (0.81, 1.08) 0.76 (0.66, 0.89) 0.92 (0.80, 1.06) 0.88 (0.76, 1.02) 0.76 (0.65, 0.88) Y Y Y 
1-12 County 0 0 IDS/IDST 0.81 (0.64, 1.02) 0.67 (0.52, 0.85) 0.54 (0.42, 0.70) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.56 (0.44, 0.72) N Y Y 
1-12 Block group 14 200 IDST 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) Y Y Y 
1-12 Block group 14 200 IDS 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) Y Y Y 
1-12 Block group 14 20 IDST 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) Y Y Y 
1-12 Block group 14 20 IDS 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.91 (0.79, 1.06) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.75 (0.64, 0.87) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.11 (0.86, 1.42) 0.79 (0.60, 1.04) 0.75 (0.57, 0.98) 0.93 (0.72, 1.20) 0.86 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 County 14 200 IDST 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) Y Y Y 
3-8 County 14 200 IDS 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) Y Y Y 
3-8 County 14 0 IDST 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) Y Y Y 
3-8 County 14 0 IDS 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) N Y Y 
3-8 County 0 200 IDS/IDST 0.92 (0.80, 1.07) 0.87 (0.75, 1.01) 0.79 (0.68, 0.92) 0.85 (0.73, 0.98) 0.90 (0.78, 1.04) 0.80 (0.69, 0.93) N Y Y 
3-8 County 0 0 IDS/IDST 0.80 (0.63, 1.01) 0.72 (0.57, 0.92) 0.55 (0.43, 0.72) 0.72 (0.57, 0.92) 0.77 (0.60, 0.97) 0.54 (0.42, 0.71) N Y Y 
3-8 Block group 14 200 IDST 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) N Y Y 
3-8 Block group 14 200 IDS 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y N Y 
3-8 Block group 14 20 IDST 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) Y Y Y 
3-8 Block group 14 20 IDS 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.86 (0.74, 1.00) 0.89 (0.76, 1.03) 0.78 (0.67, 0.91) 0.82 (0.70, 0.96) 0.89 (0.77, 1.03) 0.81 (0.70, 0.95) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.92 (0.71, 1.19) 0.94 (0.72, 1.21) 0.66 (0.50, 0.88) 0.76 (0.58, 0.99) 0.96 (0.74, 1.24) 0.72 (0.55, 0.95) N Y Y 
          % Agreement 70.83 95.83 100.00 
Table 244. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: percent difference in point estimates 
 
399 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 5.42 1.90 0.96 
1-12 County 14 200 IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 7.36 0.11 0.46 
1-12 County 14 0 IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 3.89 8.69 6.70 
1-12 County 14 0 IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 6.06 9.41 5.49 
1-12 County 0 200 IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) 7.34 2.59 1.32 
1-12 County 0 0 IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) 18.85 1.50 15.94 
1-12 Block group 14 200 IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 1.18 4.48 0.82 
1-12 Block group 14 200 IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 3.49 3.65 5.07 
1-12 Block group 14 20 IDST 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 0.27 12.51 0.35 
1-12 Block group 14 20 IDS 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 18.80 17.02 7.91 
1-12 Block group 0 200 IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) 2.17 4.75 7.62 
1-12 Block group 0 20 IDS/IDST 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) 18.44 1.59 11.90 
3-8 County 14 200 IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 12.05 5.67 5.54 
3-8 County 14 200 IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 22.13 2.27 11.48 
3-8 County 14 0 IDST 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 29.46 8.17 3.52 
3-8 County 14 0 IDS 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 33.39 8.85 3.44 
3-8 County 0 200 IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) 19.58 9.19 3.67 
3-8 County 0 0 IDS/IDST 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) 38.06 3.10 3.29 
3-8 Block group 14 200 IDST 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 1.01 5.84 5.51 
3-8 Block group 14 200 IDS 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 13.22 1.56 12.71 
3-8 Block group 14 20 IDST 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 10.63 6.93 14.31 
3-8 Block group 14 20 IDS 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 3.80 25.87 0.71 
3-8 Block group 0 200 IDS/IDST 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) 13.00 0.61 1.20 
3-8 Block group 0 20 IDS/IDST 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) 49.04 12.81 4.19 
         Range of % differences: 0.27-49.04 0.11-25.87 0.35-15.94 
Table 245. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
 
400 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) Y Y Y 
1-12 County 14 200 IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) Y Y Y 
1-12 County 14 0 IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) Y Y Y 
1-12 County 14 0 IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) Y Y Y 
1-12 County 0 200 IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) Y Y Y 
1-12 County 0 0 IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) Y Y Y 
1-12 Block group 14 200 IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) Y Y Y 
1-12 Block group 14 200 IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) Y Y Y 
1-12 Block group 14 20 IDST 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) Y Y Y 
1-12 Block group 14 20 IDS 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y Y 
3-8 County 14 200 IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) Y Y Y 
3-8 County 14 200 IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) Y Y Y 
3-8 County 14 0 IDST 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) Y Y Y 
3-8 County 14 0 IDS 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y Y 
3-8 County 0 200 IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) Y Y Y 
3-8 County 0 0 IDS/IDST 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) Y Y Y 
3-8 Block group 14 200 IDST 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) Y Y Y 
3-8 Block group 14 200 IDS 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y Y 
3-8 Block group 14 20 IDST 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y Y 
3-8 Block group 14 20 IDS 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 246. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: agreement between prevalence ratios 
 
401 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) Y Y Y 
1-12 County 14 200 IDS 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) Y Y Y 
1-12 County 14 0 IDST 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) Y Y Y 
1-12 County 14 0 IDS 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) Y Y Y 
1-12 County 0 200 IDS/IDST 0.80 (0.61, 1.06) 0.91 (0.70, 1.20) 0.64 (0.48, 0.86) 0.75 (0.56, 0.99) 0.89 (0.68, 1.16) 0.63 (0.47, 0.85) N Y Y 
1-12 County 0 0 IDS/IDST 0.78 (0.48, 1.26) 0.85 (0.53, 1.37) 0.69 (0.42, 1.14) 0.64 (0.39, 1.05) 0.84 (0.53, 1.33) 0.59 (0.35, 0.98) Y Y N 
1-12 Block group 14 200 IDST 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) Y Y Y 
1-12 Block group 14 200 IDS 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) Y Y Y 
1-12 Block group 14 20 IDST 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) Y Y Y 
1-12 Block group 14 20 IDS 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.83 (0.62, 1.11) 0.84 (0.63, 1.12) 0.72 (0.54, 0.97) 0.81 (0.61, 1.08) 0.89 (0.67, 1.17) 0.67 (0.50, 0.91) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.20 (0.71, 2.04) 1.30 (0.77, 2.19) 0.96 (0.55, 1.67) 1.00 (0.58, 1.70) 1.28 (0.78, 2.12) 0.85 (0.49, 1.47) Y Y Y 
3-8 County 14 200 IDST 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) Y Y Y 
3-8 County 14 200 IDS 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) Y Y Y 
3-8 County 14 0 IDST 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) N Y Y 
3-8 County 14 0 IDS 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y N 
3-8 County 0 200 IDS/IDST 0.79 (0.59, 1.04) 0.89 (0.68, 1.17) 0.70 (0.52, 0.94) 0.96 (0.73, 1.26) 0.82 (0.61, 1.08) 0.73 (0.54, 0.98) Y Y Y 
3-8 County 0 0 IDS/IDST 0.53 (0.32, 0.89) 0.72 (0.45, 1.15) 0.59 (0.36, 0.97) 0.78 (0.48, 1.26) 0.70 (0.42, 1.14) 0.61 (0.37, 1.02) N Y N 
3-8 Block group 14 200 IDST 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) Y Y Y 
3-8 Block group 14 200 IDS 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y N 
3-8 Block group 14 20 IDST 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) Y Y Y 
3-8 Block group 14 20 IDS 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.82 (0.62, 1.10) 0.87 (0.65, 1.15) 0.72 (0.53, 0.97) 0.94 (0.70, 1.24) 0.87 (0.65, 1.17) 0.73 (0.54, 0.99) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.80 (0.46, 1.38) 0.97 (0.58, 1.63) 1.04 (0.63, 1.73) 1.32 (0.79, 2.19) 0.85 (0.48, 1.51) 1.09 (0.64, 1.85) Y Y Y 
          % Agreement 87.50 100.00 83.33 
Table 247. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: percent difference in point estimates 
 
402 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) 6.35 2.28 1.99 
1-12 County 14 200 two-step 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) 2.82 4.90 4.75 
1-12 County 14 0 direct 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) 2.14 3.80 1.06 
1-12 County 14 0 two-step 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) 0.40 3.07 7.37 
1-12 Block group 14 200 direct 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) 0.38 4.40 2.55 
1-12 Block group 14 200 two-step 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) 1.24 3.18 0.76 
1-12 Block group 14 20 direct 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) 1.50 4.84 0.84 
1-12 Block group 14 20 two-step 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) 5.08 7.32 3.27 
3-8 County 14 200 direct 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) 5.78 0.61 1.84 
3-8 County 14 200 two-step 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) 0.44 0.86 1.19 
3-8 County 14 0 direct 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) 7.27 9.25 1.11 
3-8 County 14 0 two-step 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) 2.65 7.42 2.80 
3-8 Block group 14 200 direct 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) 1.75 5.23 0.41 
3-8 Block group 14 200 two-step 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) 4.66 5.44 0.89 
3-8 Block group 14 20 direct 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) 6.00 1.55 10.29 
3-8 Block group 14 20 two-step 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) 3.57 0.73 2.79 
         Range of % differences: 0.38-7.27 0.61-9.25 0.41-10.29 
Table 248. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) Y Y Y 
1-12 County 14 200 two-step 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) Y Y Y 
1-12 County 14 0 direct 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) Y Y Y 
1-12 County 14 0 two-step 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) Y Y Y 
1-12 Block group 14 200 direct 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) Y Y Y 
1-12 Block group 14 200 two-step 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) Y Y Y 
1-12 Block group 14 20 direct 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) Y Y Y 
1-12 Block group 14 20 two-step 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
3-8 County 14 200 direct 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) Y Y Y 
3-8 County 14 200 two-step 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) Y Y Y 
3-8 County 14 0 direct 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) Y Y Y 
3-8 County 14 0 two-step 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) Y Y Y 
3-8 Block group 14 200 direct 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) Y Y Y 
3-8 Block group 14 200 two-step 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) Y Y Y 
3-8 Block group 14 20 direct 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 Block group 14 20 two-step 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 249. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.89 (0.77, 1.03) 0.94 (0.82, 1.09) 0.76 (0.66, 0.89) 0.95 (0.82, 1.10) 0.92 (0.80, 1.07) 0.78 (0.67, 0.91) Y Y Y 
1-12 County 14 200 two-step 0.91 (0.78, 1.05) 0.91 (0.78, 1.05) 0.76 (0.66, 0.89) 0.88 (0.76, 1.02) 0.95 (0.83, 1.10) 0.73 (0.63, 0.85) Y Y Y 
1-12 County 14 0 direct 0.81 (0.64, 1.02) 0.67 (0.53, 0.86) 0.55 (0.42, 0.71) 0.79 (0.63, 1.00) 0.70 (0.55, 0.89) 0.54 (0.42, 0.70) N Y Y 
1-12 County 14 0 two-step 0.78 (0.62, 0.98) 0.68 (0.54, 0.87) 0.59 (0.46, 0.76) 0.77 (0.62, 0.97) 0.66 (0.52, 0.85) 0.55 (0.43, 0.71) Y Y Y 
1-12 Block group 14 200 direct 0.91 (0.78, 1.06) 0.89 (0.77, 1.04) 0.77 (0.66, 0.90) 0.91 (0.78, 1.05) 0.93 (0.80, 1.09) 0.75 (0.64, 0.88) Y Y Y 
1-12 Block group 14 200 two-step 0.91 (0.78, 1.05) 0.88 (0.76, 1.03) 0.75 (0.64, 0.87) 0.90 (0.77, 1.04) 0.91 (0.79, 1.06) 0.74 (0.63, 0.87) Y Y Y 
1-12 Block group 14 20 direct 1.06 (0.83, 1.36) 0.85 (0.65, 1.11) 0.70 (0.53, 0.93) 1.04 (0.81, 1.34) 0.89 (0.69, 1.16) 0.71 (0.54, 0.94) Y Y Y 
1-12 Block group 14 20 two-step 0.95 (0.73, 1.22) 0.82 (0.63, 1.07) 0.71 (0.54, 0.93) 0.99 (0.77, 1.28) 0.89 (0.68, 1.15) 0.69 (0.52, 0.91) Y Y Y 
3-8 County 14 200 direct 0.94 (0.81, 1.08) 0.91 (0.79, 1.05) 0.75 (0.65, 0.88) 0.88 (0.76, 1.02) 0.90 (0.78, 1.05) 0.77 (0.66, 0.89) Y Y Y 
3-8 County 14 200 two-step 0.90 (0.77, 1.04) 0.90 (0.78, 1.04) 0.79 (0.68, 0.92) 0.90 (0.78, 1.04) 0.91 (0.79, 1.05) 0.78 (0.67, 0.91) Y Y Y 
3-8 County 14 0 direct 0.79 (0.62, 0.99) 0.72 (0.56, 0.91) 0.56 (0.43, 0.72) 0.73 (0.58, 0.92) 0.65 (0.51, 0.83) 0.55 (0.43, 0.71) Y Y Y 
3-8 County 14 0 two-step 0.78 (0.61, 0.98) 0.77 (0.61, 0.98) 0.57 (0.44, 0.74) 0.80 (0.63, 1.00) 0.72 (0.56, 0.91) 0.59 (0.45, 0.75) N Y Y 
3-8 Block group 14 200 direct 0.91 (0.78, 1.06) 0.90 (0.77, 1.05) 0.76 (0.65, 0.89) 0.90 (0.77, 1.04) 0.85 (0.73, 0.99) 0.77 (0.66, 0.90) Y N Y 
3-8 Block group 14 200 two-step 0.85 (0.73, 0.98) 0.88 (0.76, 1.02) 0.77 (0.66, 0.90) 0.89 (0.76, 1.03) 0.93 (0.80, 1.08) 0.77 (0.66, 0.90) N Y Y 
3-8 Block group 14 20 direct 0.88 (0.68, 1.14) 0.87 (0.67, 1.12) 0.65 (0.49, 0.86) 0.93 (0.72, 1.21) 0.85 (0.66, 1.11) 0.72 (0.55, 0.95) Y Y Y 
3-8 Block group 14 20 two-step 0.83 (0.63, 1.07) 0.94 (0.73, 1.21) 0.68 (0.51, 0.89) 0.86 (0.66, 1.11) 0.95 (0.73, 1.22) 0.70 (0.53, 0.92) Y Y Y 
          % Agreement 81.25 93.75 100.00 
Table 250. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) 0.03 3.93 5.70 
1-12 County 14 200 two-step 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) 1.97 2.14 5.20 
1-12 County 14 0 direct 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) 6.90 18.63 1.40 
1-12 County 14 0 two-step 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) 9.06 0.58 2.62 
1-12 Block group 14 200 direct 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) 5.66 5.97 5.12 
1-12 Block group 14 200 two-step 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) 0.99 2.16 0.87 
1-12 Block group 14 20 direct 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) 18.29 7.26 3.56 
1-12 Block group 14 20 two-step 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) 0.25 2.73 4.00 
3-8 County 14 200 direct 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) 2.14 2.25 5.06 
3-8 County 14 200 two-step 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) 8.00 5.70 0.89 
3-8 County 14 0 direct 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) 10.08 1.82 1.73 
3-8 County 14 0 two-step 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) 14.09 1.14 5.22 
3-8 Block group 14 200 direct 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) 2.58 4.97 4.30 
3-8 Block group 14 200 two-step 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) 9.64 0.69 2.92 
3-8 Block group 14 20 direct 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) 14.26 22.14 11.60 
3-8 Block group 14 20 two-step 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) 7.45 3.15 3.43 
         Range of % differences: 0.03-18.29 0.58-22.14 0.87-11.60 
Table 251. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) Y Y Y 
1-12 County 14 200 two-step 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) Y Y Y 
1-12 County 14 0 direct 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) Y Y Y 
1-12 County 14 0 two-step 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) Y Y Y 
1-12 Block group 14 200 direct 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) Y Y Y 
1-12 Block group 14 200 two-step 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) Y Y Y 
1-12 Block group 14 20 direct 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) Y Y Y 
1-12 Block group 14 20 two-step 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
3-8 County 14 200 direct 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) Y Y Y 
3-8 County 14 200 two-step 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) Y Y Y 
3-8 County 14 0 direct 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) Y Y Y 
3-8 County 14 0 two-step 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y Y 
3-8 Block group 14 200 direct 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) Y Y Y 
3-8 Block group 14 200 two-step 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y Y 
3-8 Block group 14 20 direct 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y Y 
3-8 Block group 14 20 two-step 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 252. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated coaractation of the aorta: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.80 (0.60, 1.05) 0.95 (0.73, 1.24) 0.61 (0.45, 0.83) 0.80 (0.60, 1.05) 0.91 (0.70, 1.20) 0.65 (0.48, 0.87) Y Y Y 
1-12 County 14 200 two-step 0.84 (0.64, 1.11) 0.93 (0.71, 1.22) 0.62 (0.46, 0.84) 0.86 (0.65, 1.13) 0.91 (0.69, 1.20) 0.65 (0.48, 0.88) Y Y Y 
1-12 County 14 0 direct 0.78 (0.48, 1.26) 0.91 (0.57, 1.45) 0.64 (0.38, 1.07) 0.83 (0.52, 1.33) 0.75 (0.46, 1.22) 0.65 (0.39, 1.07) Y Y Y 
1-12 County 14 0 two-step 0.81 (0.50, 1.30) 0.83 (0.52, 1.33) 0.60 (0.35, 1.00) 0.89 (0.55, 1.42) 0.83 (0.51, 1.33) 0.61 (0.36, 1.03) Y Y Y 
1-12 Block group 14 200 direct 0.84 (0.63, 1.12) 0.86 (0.64, 1.14) 0.67 (0.49, 0.90) 0.89 (0.67, 1.18) 0.81 (0.60, 1.08) 0.70 (0.52, 0.95) Y Y Y 
1-12 Block group 14 200 two-step 0.85 (0.64, 1.13) 0.82 (0.62, 1.09) 0.66 (0.49, 0.90) 0.86 (0.65, 1.14) 0.84 (0.63, 1.11) 0.67 (0.49, 0.91) Y Y Y 
1-12 Block group 14 20 direct 1.11 (0.66, 1.89) 1.25 (0.75, 2.09) 0.92 (0.53, 1.59) 0.93 (0.54, 1.58) 1.16 (0.70, 1.93) 0.89 (0.52, 1.51) Y Y Y 
1-12 Block group 14 20 two-step 1.12 (0.65, 1.92) 1.42 (0.85, 2.36) 0.92 (0.53, 1.62) 1.12 (0.65, 1.92) 1.38 (0.83, 2.31) 0.96 (0.55, 1.67) Y Y Y 
3-8 County 14 200 direct 0.80 (0.61, 1.06) 0.83 (0.63, 1.10) 0.67 (0.50, 0.89) 0.78 (0.59, 1.03) 0.85 (0.65, 1.12) 0.63 (0.47, 0.85) Y Y Y 
3-8 County 14 200 two-step 0.90 (0.68, 1.19) 0.88 (0.67, 1.17) 0.70 (0.52, 0.95) 0.98 (0.74, 1.28) 0.83 (0.63, 1.11) 0.71 (0.53, 0.95) Y Y Y 
3-8 County 14 0 direct 0.61 (0.37, 1.00) 0.77 (0.49, 1.23) 0.60 (0.37, 0.99) 0.67 (0.41, 1.09) 0.79 (0.49, 1.26) 0.59 (0.36, 0.98) N Y Y 
3-8 County 14 0 two-step 0.82 (0.51, 1.30) 0.71 (0.44, 1.16) 0.58 (0.35, 0.98) 0.94 (0.59, 1.49) 0.72 (0.44, 1.18) 0.61 (0.36, 1.03) Y Y N 
3-8 Block group 14 200 direct 0.85 (0.64, 1.14) 0.88 (0.66, 1.17) 0.69 (0.51, 0.94) 0.83 (0.63, 1.11) 0.84 (0.63, 1.11) 0.66 (0.49, 0.90) Y Y Y 
3-8 Block group 14 200 two-step 0.86 (0.65, 1.15) 0.83 (0.62, 1.11) 0.73 (0.54, 0.98) 0.95 (0.72, 1.26) 0.82 (0.61, 1.10) 0.75 (0.56, 1.02) Y Y N 
3-8 Block group 14 20 direct 1.11 (0.66, 1.86) 1.02 (0.60, 1.74) 1.00 (0.59, 1.69) 0.96 (0.56, 1.65) 1.28 (0.77, 2.12) 0.89 (0.51, 1.53) Y Y Y 
3-8 Block group 14 20 two-step 1.00 (0.60, 1.67) 0.96 (0.57, 1.61) 0.86 (0.51, 1.47) 0.92 (0.55, 1.56) 0.99 (0.59, 1.65) 0.89 (0.53, 1.51) Y Y Y 
          % Agreement 93.75 100.00 87.50 
Table 253. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: percent difference in point estimates 
 
408 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 8.10 8.28 6.51 
County 14 200 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 10.43 1.61 9.52 
County 14 200 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 1.69 2.87 6.91 
County 14 200 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.26 1.54 5.19 
County 14 0 direct IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 23.82 0.16 3.89 
County 14 0 direct IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 2.21 7.03 2.90 
County 14 0 two-step IDST 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 16.00 6.70 9.81 
County 14 0 two-step IDS 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 2.08 7.76 3.25 
County 0 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 3.49 2.44 1.76 
County 0 200 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 5.51 9.56 5.93 
County 0 0 direct IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 21.78 4.98 5.16 
County 0 0 two-step IDS/IDST 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 9.63 11.82 5.67 
Block group 14 200 direct IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 15.14 5.35 3.89 
Block group 14 200 direct IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 17.79 12.60 11.14 
Block group 14 200 two-step IDST 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 10.02 9.00 4.50 
Block group 14 200 two-step IDS 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 3.78 1.52 6.98 
Block group 14 20 direct IDST 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 6.40 15.43 8.18 
Block group 14 20 direct IDS 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.72 19.66 11.15 
Block group 14 20 two-step IDST 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 14.37 4.33 4.88 
Block group 14 20 two-step IDS 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 3.16 3.30 1.88 
Block group 0 200 direct IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 16.03 1.03 7.17 
Block group 0 200 two-step IDS/IDST 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 13.51 1.00 7.41 
Block group 0 20 direct IDS/IDST 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 14.77 0.51 2.29 
Block group 0 20 two-step IDS/IDST 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) 5.71 0.95 0.83 
         Range of % differences: 0.26-23.82 0.16-19.66 0.83-11.15 
Table 254. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
409 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) Y Y Y 
County 14 200 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) Y Y Y 
County 14 200 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) Y Y Y 
County 14 200 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) Y Y Y 
County 14 0 direct IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) Y Y Y 
County 14 0 direct IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) Y Y Y 
County 14 0 two-step IDST 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) Y Y Y 
County 14 0 two-step IDS 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y Y 
County 0 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) Y Y Y 
County 0 200 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) Y Y Y 
County 0 0 direct IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) Y Y Y 
County 0 0 two-step IDS/IDST 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
Block group 14 200 direct IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) Y Y Y 
Block group 14 200 direct IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) Y Y Y 
Block group 14 200 two-step IDST 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) Y Y Y 
Block group 14 200 two-step IDS 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
Block group 14 20 direct IDST 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) Y Y Y 
Block group 14 20 direct IDS 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
Block group 14 20 two-step IDST 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
Block group 14 20 two-step IDS 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
Block group 0 200 direct IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
Block group 0 20 direct IDS/IDST 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
Block group 0 20 two-step IDS/IDST 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 255. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: agreement between prevalence ratios 
 
410 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) Y Y Y 
County 14 200 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) Y Y Y 
County 14 200 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) Y Y Y 
County 14 200 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) Y Y Y 
County 14 0 direct IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) Y Y Y 
County 14 0 direct IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) Y Y Y 
County 14 0 two-step IDST 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) Y Y N 
County 14 0 two-step IDS 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y N 
County 0 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) Y Y Y 
County 0 200 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) Y Y Y 
County 0 0 direct IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) Y Y N 
County 0 0 two-step IDS/IDST 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
Block group 14 200 direct IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) N Y Y 
Block group 14 200 direct IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) N Y Y 
Block group 14 200 two-step IDST 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) Y Y Y 
Block group 14 200 two-step IDS 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
Block group 14 20 direct IDST 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) Y Y Y 
Block group 14 20 direct IDS 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y N 
Block group 14 20 two-step IDST 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
Block group 14 20 two-step IDS 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
Block group 0 200 direct IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) N Y Y 
Block group 0 200 two-step IDS/IDST 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
Block group 0 20 direct IDS/IDST 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y N 
Block group 0 20 two-step IDS/IDST 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
          % Agreement 87.50 100.00 79.17 
Table 256. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: percent difference in point estimates 
 
411 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 16.24 5.99 1.44 
County 14 200 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 4.49 4.33 0.02 
County 14 200 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 4.55 9.73 3.89 
County 14 200 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 12.61 16.69 4.46 
County 14 0 direct IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 8.99 18.48 19.51 
County 14 0 direct IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 3.83 3.60 6.19 
County 14 0 two-step IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 2.23 7.06 18.50 
County 14 0 two-step IDS 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 8.41 9.73 20.13 
County 0 200 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 23.09 7.24 6.18 
County 0 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 13.34 4.18 6.15 
County 0 0 direct IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.65 12.89 19.44 
County 0 0 two-step IDS/IDST 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 3.98 7.18 13.07 
Block group 14 200 direct IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 26.30 11.20 8.15 
Block group 14 200 direct IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 8.10 11.24 9.24 
Block group 14 200 two-step IDST 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 7.29 1.45 8.17 
Block group 14 200 two-step IDS 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.30 4.29 1.64 
Block group 14 20 direct IDST 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 25.07 2.24 18.41 
Block group 14 20 direct IDS 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 42.22 11.49 34.07 
Block group 14 20 two-step IDST 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 0.10 0.53 10.21 
Block group 14 20 two-step IDS 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 14.58 3.33 19.44 
Block group 0 200 direct IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 17.82 5.56 0.17 
Block group 0 200 two-step IDS/IDST 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 7.37 9.35 3.96 
Block group 0 20 direct IDS/IDST 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 8.71 7.67 6.81 
Block group 0 20 two-step IDS/IDST 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) 2.02 4.95 7.91 
         Range of % differences: 0.10-42.22 0.53-18.48 0.02-34.07 
Table 257. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
412 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) Y Y Y 
County 14 200 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) Y Y Y 
County 14 200 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) Y Y Y 
County 14 200 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) Y Y Y 
County 14 0 direct IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) Y Y Y 
County 14 0 direct IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) Y Y Y 
County 14 0 two-step IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) Y Y Y 
County 14 0 two-step IDS 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y Y Y 
County 0 200 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) Y Y Y 
County 0 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) Y Y Y 
County 0 0 direct IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) Y Y Y 
County 0 0 two-step IDS/IDST 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y Y Y 
Block group 14 200 direct IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) Y Y Y 
Block group 14 200 direct IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) Y Y Y 
Block group 14 200 two-step IDST 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) Y Y Y 
Block group 14 200 two-step IDS 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
Block group 14 20 direct IDST 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) Y Y Y 
Block group 14 20 direct IDS 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) Y Y Y 
Block group 14 20 two-step IDST 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y Y 
Block group 14 20 two-step IDS 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
Block group 0 200 direct IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y Y Y 
Block group 0 20 direct IDS/IDST 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
Block group 0 20 two-step IDS/IDST 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 258. Evaluating the effect of alternative choices for temporal scale (1-12 weeks gestation vs. 3-8 weeks gestation) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: agreement between prevalence ratios 
 
413 
 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
1-12 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
3-8 weeks gestation 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
County 14 200 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) N Y Y 
County 14 200 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) N Y Y 
County 14 200 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) Y Y Y 
County 14 200 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) Y N Y 
County 14 0 direct IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) Y N N 
County 14 0 direct IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) Y Y Y 
County 14 0 two-step IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) Y N N 
County 14 0 two-step IDS 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y N N 
County 0 200 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) N Y Y 
County 0 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) N N Y 
County 0 0 direct IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) Y Y Y 
County 0 0 two-step IDS/IDST 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y Y N 
Block group 14 200 direct IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) N Y N 
Block group 14 200 direct IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) Y N N 
Block group 14 200 two-step IDST 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) Y Y Y 
Block group 14 200 two-step IDS 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
Block group 14 20 direct IDST 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) Y Y Y 
Block group 14 20 direct IDS 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) N Y Y 
Block group 14 20 two-step IDST 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y Y 
Block group 14 20 two-step IDS 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
Block group 0 200 direct IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) Y Y Y 
Block group 0 200 two-step IDS/IDST 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y N N 
Block group 0 20 direct IDS/IDST 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
Block group 0 20 two-step IDS/IDST 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
          % Agreement 75.00 70.83 70.83 
Table 259. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: percent difference in point estimates 
 
414 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 15.20 2.88 5.18 
1-12 14 200 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 10.60 8.17 8.64 
1-12 14 200 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 7.32 2.52 2.39 
1-12 14 200 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 10.01 3.56 7.04 
1-12 14 0/20 direct IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 9.69 4.12 3.63 
1-12 14 0/20 direct IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 9.39 0.17 4.39 
1-12 14 0/20 two-step IDST 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 1.48 2.57 4.68 
1-12 14 0/20 two-step IDS 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 12.29 8.08 1.04 
1-12 0 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 11.25 5.19 10.68 
1-12 0 200 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 3.56 6.73 5.83 
1-12 0 0/20 direct IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 1.11 5.34 3.27 
1-12 0 0/20 two-step IDS/IDST 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 11.66 3.90 7.13 
3-8 14 200 direct IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 8.16 5.81 7.79 
3-8 14 200 direct IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 3.21 2.83 7.01 
3-8 14 200 two-step IDST 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 1.01 3.62 4.80 
3-8 14 200 two-step IDS 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 5.98 3.58 5.26 
3-8 14 0/20 direct IDST 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 7.82 11.48 7.92 
3-8 14 0/20 direct IDS 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 6.47 12.49 3.87 
3-8 14 0/20 two-step IDST 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 31.64 4.94 10.01 
3-8 14 0/20 two-step IDS 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 13.36 3.62 6.17 
3-8 0 200 direct IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 1.31 1.72 5.28 
3-8 0 200 two-step IDS/IDST 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 4.46 1.82 4.35 
3-8 0 0/20 direct IDS/IDST 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 5.97 0.87 0.40 
3-8 0 0/20 two-step IDS/IDST 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) 7.74 8.87 2.29 
         Range of % differences: 1.01-31.64 0.17-12.49 0.40-10.68 
Table 260. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) Y Y Y 
1-12 14 200 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) Y Y Y 
1-12 14 200 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) Y Y Y 
1-12 14 200 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) Y Y Y 
1-12 14 0/20 direct IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) Y Y Y 
1-12 14 0/20 direct IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) Y Y Y 
1-12 14 0/20 two-step IDST 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) Y Y Y 
1-12 14 0/20 two-step IDS 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
1-12 0 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) Y Y Y 
1-12 0 0/20 direct IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 14 200 direct IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) Y Y Y 
3-8 14 200 direct IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) Y Y Y 
3-8 14 200 two-step IDST 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) Y Y Y 
3-8 14 200 two-step IDS 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
3-8 14 0/20 direct IDST 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) Y Y Y 
3-8 14 0/20 direct IDS 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
3-8 14 0/20 two-step IDST 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
3-8 14 0/20 two-step IDS 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
3-8 0 200 direct IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 261. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) N Y Y 
1-12 14 200 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) N Y Y 
1-12 14 200 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) Y Y Y 
1-12 14 200 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) Y Y Y 
1-12 14 0/20 direct IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) Y Y N 
1-12 14 0/20 direct IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) Y Y N 
1-12 14 0/20 two-step IDST 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) Y Y Y 
1-12 14 0/20 two-step IDS 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
1-12 0 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) N Y Y 
1-12 0 200 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) Y Y Y 
1-12 0 0/20 direct IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 14 200 direct IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) Y Y Y 
3-8 14 200 direct IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) Y Y Y 
3-8 14 200 two-step IDST 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) Y Y Y 
3-8 14 200 two-step IDS 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
3-8 14 0/20 direct IDST 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) Y Y N 
3-8 14 0/20 direct IDS 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
3-8 14 0/20 two-step IDST 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y N 
3-8 14 0/20 two-step IDS 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y N 
3-8 0 200 direct IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
          % Agreement 87.50 100.00 79.17 
Table 262. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 1.29 1.03 0.45 
1-12 14 200 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 1.98 7.97 0.43 
1-12 14 200 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 5.19 9.02 1.10 
1-12 14 200 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 13.27 5.59 2.58 
1-12 14 0/20 direct IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 3.76 25.62 13.03 
1-12 14 0/20 direct IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 5.34 15.48 2.32 
1-12 14 0/20 two-step IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 26.60 15.35 26.91 
1-12 14 0/20 two-step IDS 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 43.05 18.89 33.36 
1-12 0 200 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 4.51 1.40 10.99 
1-12 0 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 8.86 4.91 6.03 
1-12 0 0/20 direct IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 16.88 20.49 32.86 
1-12 0 0/20 two-step IDS/IDST 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 26.10 26.01 21.54 
3-8 14 200 direct IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 8.89 6.25 7.17 
3-8 14 200 direct IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 5.59 1.04 9.64 
3-8 14 200 two-step IDST 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 7.93 2.16 3.19 
3-8 14 200 two-step IDS 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.37 6.84 5.41 
3-8 14 0/20 direct IDST 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 37.51 4.99 50.00 
3-8 14 0/20 direct IDS 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 33.38 23.31 37.82 
3-8 14 0/20 two-step IDST 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 24.31 8.84 35.04 
3-8 14 0/20 two-step IDS 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 37.11 5.87 34.03 
3-8 0 200 direct IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.82 11.39 4.98 
3-8 0 200 two-step IDS/IDST 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 2.88 0.27 8.23 
3-8 0 0/20 direct IDS/IDST 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 7.55 0.02 45.06 
3-8 0 0/20 two-step IDS/IDST 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) 31.96 23.81 26.65 
         Range of % differences: 0.37-43.05 0.02-26.01 0.43-50.00 
Table 263. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
418 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) Y Y Y 
1-12 14 200 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) Y Y Y 
1-12 14 200 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) Y Y Y 
1-12 14 200 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) Y Y Y 
1-12 14 0/20 direct IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) Y Y Y 
1-12 14 0/20 direct IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) Y Y Y 
1-12 14 0/20 two-step IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) Y Y Y 
1-12 14 0/20 two-step IDS 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) Y Y Y 
1-12 0 200 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) Y Y Y 
1-12 0 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) Y Y Y 
1-12 0 0/20 direct IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) Y Y Y 
1-12 0 0/20 two-step IDS/IDST 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 14 200 direct IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) Y Y Y 
3-8 14 200 direct IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) Y Y Y 
3-8 14 200 two-step IDST 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) Y Y Y 
3-8 14 200 two-step IDS 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
3-8 14 0/20 direct IDST 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) Y Y Y 
3-8 14 0/20 direct IDS 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) Y Y Y 
3-8 14 0/20 two-step IDST 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y Y 
3-8 14 0/20 two-step IDS 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
3-8 0 200 direct IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) Y Y Y 
3-8 0 200 two-step IDS/IDST 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
3-8 0 0/20 two-step IDS/IDST 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 264. Evaluating the effect of alternative choices for spatial scale (county vs. block group) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: agreement between prevalence ratios 
 
419 
 
Temporal 
scale 
(weeks) 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
County 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Block group 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 14 200 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) Y Y Y 
1-12 14 200 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) N N Y 
1-12 14 200 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) Y Y Y 
1-12 14 200 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) Y N Y 
1-12 14 0/20 direct IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) N N Y 
1-12 14 0/20 direct IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) Y Y Y 
1-12 14 0/20 two-step IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) N N Y 
1-12 14 0/20 two-step IDS 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) N N Y 
1-12 0 200 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) N Y N 
1-12 0 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) N Y N 
1-12 0 0/20 direct IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) N Y N 
1-12 0 0/20 two-step IDS/IDST 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) N N Y 
3-8 14 200 direct IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) Y Y N 
3-8 14 200 direct IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) Y Y N 
3-8 14 200 two-step IDST 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) Y Y Y 
3-8 14 200 two-step IDS 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
3-8 14 0/20 direct IDST 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) N Y N 
3-8 14 0/20 direct IDS 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) N Y Y 
3-8 14 0/20 two-step IDST 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) N Y N 
3-8 14 0/20 two-step IDS 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) N Y N 
3-8 0 200 direct IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) Y Y N 
3-8 0 200 two-step IDS/IDST 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y Y Y 
3-8 0 0/20 direct IDS/IDST 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) N Y N 
3-8 0 0/20 two-step IDS/IDST 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) N N N 
          % Agreement 41.67 70.83 54.17 
Table 265. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: percent difference in point estimates 
 
420 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.46 0.77 6.27 
1-12 County 200 two-step IDS/IDST 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 1.18 8.20 0.26 
1-12 County 0 direct IDS/IDST 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 12.67 11.48 6.11 
1-12 County 0 two-step IDS/IDST 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 11.89 3.30 7.36 
1-12 Block group 200 direct IDS/IDST 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 1.11 2.22 4.23 
1-12 Block group 200 two-step IDS/IDST 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 5.28 5.02 0.95 
1-12 Block group 20 direct IDS/IDST 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 2.18 6.32 1.55 
1-12 Block group 20 two-step IDS/IDST 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 12.06 8.68 0.80 
3-8 County 200 direct IDS/IDST 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 7.40 4.81 1.48 
3-8 County 200 two-step IDS/IDST 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 4.59 2.90 0.48 
3-8 County 0 direct IDS/IDST 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 11.38 0.53 3.85 
3-8 County 0 two-step IDS/IDST 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 0.18 16.26 4.94 
3-8 Block group 200 direct IDS/IDST 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 2.89 9.36 0.25 
3-8 Block group 200 two-step IDS/IDST 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 15.00 2.50 1.38 
3-8 Block group 20 direct IDS/IDST 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 11.88 13.88 7.32 
3-8 Block group 20 two-step IDS/IDST 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) 20.87 11.03 3.52 
         Range of % differences: 0.18-20.87 0.53-16.26 0.25-7.36 
Table 266. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
421 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 0 direct IDS/IDST 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) Y Y Y 
1-12 County 0 two-step IDS/IDST 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 County 200 direct IDS/IDST 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 0 direct IDS/IDST 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 267. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: agreement between prevalence ratios 
 
422 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 0 direct IDS/IDST 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) Y Y N 
1-12 County 0 two-step IDS/IDST 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) Y Y Y 
1-12 Block group 20 direct IDS/IDST 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 County 200 direct IDS/IDST 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 0 direct IDS/IDST 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) Y Y Y 
3-8 County 0 two-step IDS/IDST 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y N 
3-8 Block group 200 direct IDS/IDST 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
3-8 Block group 20 direct IDS/IDST 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
          % Agreement 100.00 100.00 87.50 
Table 268. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: percent difference in point estimates 
 
423 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 3.14 10.00 8.09 
1-12 County 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.34 0.57 1.37 
1-12 County 0 direct IDS/IDST 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.23 5.21 7.76 
1-12 County 0 two-step IDS/IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 3.04 13.33 0.05 
1-12 Block group 200 direct IDS/IDST 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.61 19.32 2.47 
1-12 Block group 200 two-step IDS/IDST 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 4.76 0.11 2.09 
1-12 Block group 20 direct IDS/IDST 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 21.94 0.17 27.54 
1-12 Block group 20 two-step IDS/IDST 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 14.42 6.13 11.98 
3-8 County 200 direct IDS/IDST 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 15.53 12.91 1.93 
3-8 County 200 two-step IDS/IDST 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.40 20.26 3.05 
3-8 County 0 direct IDS/IDST 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 3.41 4.09 20.99 
3-8 County 0 two-step IDS/IDST 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 7.48 15.87 7.15 
3-8 Block group 200 direct IDS/IDST 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 9.15 2.56 6.60 
3-8 Block group 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 2.91 13.73 0.23 
3-8 Block group 20 direct IDS/IDST 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 29.35 19.29 13.48 
3-8 Block group 20 two-step IDS/IDST 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) 2.18 2.15 0.41 
         Range of % differences: 0.23-29.35 0.11-20.26 0.05-27.54 
Table 269. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
 
424 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) Y Y Y 
1-12 County 0 direct IDS/IDST 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) Y Y Y 
1-12 Block group 200 two-step IDS/IDST 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) Y Y Y 
1-12 Block group 20 direct IDS/IDST 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) Y Y Y 
1-12 Block group 20 two-step IDS/IDST 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 County 200 direct IDS/IDST 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) Y Y Y 
3-8 County 0 direct IDS/IDST 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y Y Y 
3-8 Block group 200 direct IDS/IDST 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y Y Y 
3-8 Block group 20 direct IDS/IDST 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 270. Evaluating the effect of alternative choices for temporal limit (14 days vs. 0 days) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: agreement between prevalence ratios 
 
425 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Spatial limit 
(km) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
14 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 days 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 200 direct IDS/IDST 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) Y Y Y 
1-12 County 200 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) N N Y 
1-12 County 0 direct IDS/IDST 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) Y Y N 
1-12 County 0 two-step IDS/IDST 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) Y Y Y 
1-12 Block group 200 direct IDS/IDST 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) Y N N 
1-12 Block group 200 two-step IDS/IDST 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) Y Y N 
1-12 Block group 20 direct IDS/IDST 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) N Y Y 
1-12 Block group 20 two-step IDS/IDST 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 County 200 direct IDS/IDST 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) Y Y Y 
3-8 County 200 two-step IDS/IDST 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) Y N Y 
3-8 County 0 direct IDS/IDST 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) Y Y N 
3-8 County 0 two-step IDS/IDST 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y N Y 
3-8 Block group 200 direct IDS/IDST 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) Y Y Y 
3-8 Block group 200 two-step IDS/IDST 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y N Y 
3-8 Block group 20 direct IDS/IDST 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
3-8 Block group 20 two-step IDS/IDST 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
          % Agreement 87.50 68.75 75.00 
Table 271. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 29.64 22.85 31.57 
1-12 County 14 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 14.47 11.61 27.62 
1-12 County 14 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 4.25 20.05 20.33 
1-12 County 14 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 12.33 16.86 21.37 
1-12 County 0 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 27.47 23.78 27.45 
1-12 County 0 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 1.62 11.99 14.33 
1-12 Block group 14 direct IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 35.02 21.62 33.08 
1-12 Block group 14 direct IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 34.17 19.57 40.27 
1-12 Block group 14 two-step IDST 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 10.09 25.07 27.30 
1-12 Block group 14 two-step IDS 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 10.04 28.35 27.29 
1-12 Block group 0 direct IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 37.36 23.62 34.69 
1-12 Block group 0 two-step IDS/IDST 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 16.81 14.81 27.15 
3-8 County 14 direct IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 2.18 14.49 21.35 
3-8 County 14 direct IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 6.27 17.02 15.33 
3-8 County 14 two-step IDST 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 18.54 10.53 23.20 
3-8 County 14 two-step IDS 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 10.51 23.02 19.44 
3-8 County 0 direct IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 2.28 21.26 20.63 
3-8 County 0 two-step IDS/IDST 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 5.74 9.73 14.07 
3-8 Block group 14 direct IDST 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 13.79 31.56 21.23 
3-8 Block group 14 direct IDS 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 15.92 26.58 18.45 
3-8 Block group 14 two-step IDST 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 14.30 11.85 18.04 
3-8 Block group 14 two-step IDS 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 3.11 30.09 18.54 
3-8 Block group 0 direct IDS/IDST 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 6.94 22.11 25.44 
3-8 Block group 0 two-step IDS/IDST 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) 9.02 16.74 20.66 
         Range of % differences: 1.62-37.36 9.73-31.56 14.07-40.27 
Table 272. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) Y Y Y 
1-12 County 14 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) Y Y Y 
1-12 County 14 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) Y Y Y 
1-12 County 14 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) Y Y Y 
1-12 County 0 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) Y Y Y 
1-12 Block group 14 direct IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) Y Y Y 
1-12 Block group 14 direct IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) Y Y Y 
1-12 Block group 14 two-step IDST 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) Y Y Y 
1-12 Block group 14 two-step IDS 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 County 14 direct IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) Y Y Y 
3-8 County 14 direct IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) Y Y Y 
3-8 County 14 two-step IDST 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) Y Y Y 
3-8 County 14 two-step IDS 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y Y 
3-8 County 0 direct IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
3-8 Block group 14 direct IDST 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) Y Y Y 
3-8 Block group 14 direct IDS 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
3-8 Block group 14 two-step IDST 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
3-8 Block group 14 two-step IDS 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 273. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: agreement between prevalence ratios 
 
428 
 
Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) Y Y N 
1-12 County 14 direct IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) Y Y Y 
1-12 County 14 two-step IDST 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) Y Y Y 
1-12 County 14 two-step IDS 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) Y Y Y 
1-12 County 0 direct IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) Y Y N 
1-12 County 0 two-step IDS/IDST 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) Y Y Y 
1-12 Block group 14 direct IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) N Y Y 
1-12 Block group 14 direct IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) N Y N 
1-12 Block group 14 two-step IDST 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) Y Y Y 
1-12 Block group 14 two-step IDS 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) N Y N 
1-12 Block group 0 two-step IDS/IDST 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 County 14 direct IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) Y Y N 
3-8 County 14 direct IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) Y Y Y 
3-8 County 14 two-step IDST 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) Y Y N 
3-8 County 14 two-step IDS 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y N 
3-8 County 0 direct IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
3-8 Block group 14 direct IDST 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) Y Y Y 
3-8 Block group 14 direct IDS 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
3-8 Block group 14 two-step IDST 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
3-8 Block group 14 two-step IDS 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
          % Agreement 87.50 100.00 70.83 
Table 274. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 11.42 20.56 4.34 
1-12 County 14 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 24.79 9.27 5.26 
1-12 County 14 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 29.58 19.91 5.86 
1-12 County 14 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 27.75 19.02 5.21 
1-12 County 0 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 21.92 24.37 4.93 
1-12 County 0 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 24.43 32.70 3.80 
1-12 Block group 14 direct IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 6.38 4.10 8.25 
1-12 Block group 14 direct IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 31.97 14.19 8.01 
1-12 Block group 14 two-step IDST 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 8.22 13.60 20.04 
1-12 Block group 14 two-step IDS 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 2.51 5.73 25.74 
1-12 Block group 0 direct IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 9.60 5.33 17.19 
1-12 Block group 0 two-step IDS/IDST 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 7.17 11.74 11.78 
3-8 County 14 direct IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 36.30 8.09 25.22 
3-8 County 14 direct IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 25.45 9.99 11.47 
3-8 County 14 two-step IDST 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 31.84 22.55 20.46 
3-8 County 14 two-step IDS 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 48.03 25.92 20.87 
3-8 County 0 direct IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 43.84 18.78 30.38 
3-8 County 0 two-step IDS/IDST 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 41.29 21.55 10.73 
3-8 Block group 14 direct IDST 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 7.63 9.35 18.51 
3-8 Block group 14 direct IDS 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 2.52 14.44 17.11 
3-8 Block group 14 two-step IDST 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 15.59 11.63 18.02 
3-8 Block group 14 two-step IDS 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 11.79 13.33 8.01 
3-8 Block group 0 direct IDS/IDST 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 35.80 7.45 10.24 
3-8 Block group 0 two-step IDS/IDST 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) 12.51 2.55 7.84 
         Range of % differences: 2.51-48.03 2.55-32.70 3.80-30.38 
Table 275. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) Y Y Y 
1-12 County 14 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) Y Y Y 
1-12 County 14 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) Y Y Y 
1-12 County 14 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) Y Y Y 
1-12 County 0 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) Y Y Y 
1-12 Block group 14 direct IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) Y Y Y 
1-12 Block group 14 direct IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) Y Y Y 
1-12 Block group 14 two-step IDST 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) Y Y Y 
1-12 Block group 14 two-step IDS 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) Y Y Y 
1-12 Block group 0 direct IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 County 14 direct IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) Y Y Y 
3-8 County 14 direct IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) Y Y Y 
3-8 County 14 two-step IDST 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) Y Y Y 
3-8 County 14 two-step IDS 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) Y Y Y 
3-8 County 0 two-step IDS/IDST 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y Y Y 
3-8 Block group 14 direct IDST 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) Y Y Y 
3-8 Block group 14 direct IDS 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) Y Y Y 
3-8 Block group 14 two-step IDST 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y Y 
3-8 Block group 14 two-step IDS 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
3-8 Block group 0 direct IDS/IDST 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 276. Evaluating the effect of alternative choices for spatial limit (200 km vs. 0 or 20 km) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Agg. 
sequence 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
200 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
0 or 20 km 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 direct IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) Y N N 
1-12 County 14 direct IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) Y Y N 
1-12 County 14 two-step IDST 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) N N N 
1-12 County 14 two-step IDS 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) N Y N 
1-12 County 0 direct IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) Y Y Y 
1-12 County 0 two-step IDS/IDST 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) Y N N 
1-12 Block group 14 direct IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) N Y N 
1-12 Block group 14 direct IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) N N N 
1-12 Block group 14 two-step IDST 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) Y Y N 
1-12 Block group 14 two-step IDS 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) Y Y N 
1-12 Block group 0 direct IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) Y Y Y 
1-12 Block group 0 two-step IDS/IDST 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 County 14 direct IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) N Y Y 
3-8 County 14 direct IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) N Y N 
3-8 County 14 two-step IDST 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) N Y Y 
3-8 County 14 two-step IDS 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) N Y Y 
3-8 County 0 direct IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) N Y Y 
3-8 County 0 two-step IDS/IDST 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) N Y Y 
3-8 Block group 14 direct IDST 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) Y Y Y 
3-8 Block group 14 direct IDS 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) Y Y Y 
3-8 Block group 14 two-step IDST 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y N 
3-8 Block group 14 two-step IDS 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y N 
3-8 Block group 0 direct IDS/IDST 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) Y Y Y 
3-8 Block group 0 two-step IDS/IDST 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y N N 
          % Agreement 58.33 79.17 45.83 
Table 277. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 9.08 0.34 2.57 
1-12 County 14 200 IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 8.71 2.61 5.84 
1-12 County 14 0 IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 16.48 3.18 8.86 
1-12 County 14 0 IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 6.55 2.66 0.50 
1-12 County 0 200 IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) 7.99 6.35 0.70 
1-12 County 0 0 IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) 17.99 5.53 13.95 
1-12 Block group 14 200 IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 16.95 0.02 5.35 
1-12 Block group 14 200 IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 9.29 2.01 7.43 
1-12 Block group 14 20 IDST 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 8.29 3.51 0.56 
1-12 Block group 14 20 IDS 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 15.13 10.91 5.92 
1-12 Block group 0 200 IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) 15.66 4.81 4.16 
1-12 Block group 0 20 IDS/IDST 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) 5.26 4.09 3.58 
3-8 County 14 200 IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 2.67 5.75 2.97 
3-8 County 14 200 IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 1.99 2.68 1.51 
3-8 County 14 0 IDST 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 23.34 9.72 4.84 
3-8 County 14 0 IDS 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 2.26 3.39 5.65 
3-8 County 0 200 IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) 10.00 0.77 3.47 
3-8 County 0 0 IDS/IDST 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) 13.45 12.36 3.14 
3-8 Block group 14 200 IDST 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 11.83 3.68 5.96 
3-8 Block group 14 200 IDS 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 4.75 9.09 3.26 
3-8 Block group 14 20 IDST 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 16.25 16.25 2.75 
3-8 Block group 14 20 IDS 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 17.55 5.50 3.36 
3-8 Block group 0 200 IDS/IDST 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) 13.14 2.78 4.39 
3-8 Block group 0 20 IDS/IDST 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) 15.21 2.64 0.45 
         Range of % differences: 1.99-23.34 0.02-16.25 0.45-13.95 
Table 278. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) Y Y Y 
1-12 County 14 200 IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 14 0 IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) Y Y Y 
1-12 County 14 0 IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) Y Y Y 
1-12 County 0 200 IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 0 0 IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) Y Y Y 
1-12 Block group 14 200 IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) Y Y Y 
1-12 Block group 14 200 IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) Y Y Y 
1-12 Block group 14 20 IDST 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) Y Y Y 
1-12 Block group 14 20 IDS 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) Y Y Y 
1-12 Block group 0 20 IDS/IDST 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y Y 
3-8 County 14 200 IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 14 200 IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 14 0 IDST 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) Y Y Y 
3-8 County 14 0 IDS 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y Y 
3-8 County 0 200 IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 0 0 IDS/IDST 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
3-8 Block group 14 200 IDST 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) Y Y Y 
3-8 Block group 14 200 IDS 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
3-8 Block group 14 20 IDST 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
3-8 Block group 14 20 IDS 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 279. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) Y Y Y 
1-12 County 14 200 IDS 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 14 0 IDST 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) Y Y N 
1-12 County 14 0 IDS 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) Y Y Y 
1-12 County 0 200 IDS/IDST 0.84 (0.70, 1.01) 0.92 (0.77, 1.10) 1.06 (0.90, 1.26) 0.91 (0.76, 1.09) 0.98 (0.82, 1.17) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 0 0 IDS/IDST 1.11 (0.81, 1.52) 1.17 (0.85, 1.59) 1.40 (1.04, 1.89) 0.92 (0.67, 1.27) 1.10 (0.81, 1.49) 1.22 (0.91, 1.64) Y Y N 
1-12 Block group 14 200 IDST 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) N Y Y 
1-12 Block group 14 200 IDS 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) N Y Y 
1-12 Block group 14 20 IDST 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) Y Y Y 
1-12 Block group 14 20 IDS 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y N 
1-12 Block group 0 200 IDS/IDST 0.75 (0.62, 0.91) 0.87 (0.73, 1.05) 0.96 (0.80, 1.14) 0.88 (0.73, 1.06) 0.91 (0.76, 1.10) 1.00 (0.83, 1.20) N Y Y 
1-12 Block group 0 20 IDS/IDST 1.09 (0.79, 1.51) 1.11 (0.80, 1.52) 1.36 (1.00, 1.85) 1.04 (0.75, 1.43) 1.06 (0.77, 1.46) 1.31 (0.97, 1.78) Y Y N 
3-8 County 14 200 IDST 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 14 200 IDS 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 14 0 IDST 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) Y Y Y 
3-8 County 14 0 IDS 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y N 
3-8 County 0 200 IDS/IDST 0.87 (0.72, 1.04) 0.90 (0.75, 1.07) 1.08 (0.91, 1.29) 0.96 (0.80, 1.15) 0.89 (0.74, 1.07) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 0 0 IDS/IDST 0.89 (0.64, 1.23) 1.11 (0.82, 1.51) 1.33 (0.99, 1.79) 1.02 (0.74, 1.39) 0.98 (0.71, 1.35) 1.29 (0.96, 1.74) Y Y Y 
3-8 Block group 14 200 IDST 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) Y Y Y 
3-8 Block group 14 200 IDS 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
3-8 Block group 14 20 IDST 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) Y Y Y 
3-8 Block group 14 20 IDS 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.88 (0.73, 1.06) 0.88 (0.73, 1.06) 1.03 (0.86, 1.23) 1.00 (0.83, 1.21) 0.91 (0.75, 1.10) 1.07 (0.89, 1.29) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.94 (0.68, 1.32) 1.10 (0.80, 1.52) 1.33 (0.98, 1.81) 1.10 (0.79, 1.52) 1.07 (0.77, 1.49) 1.32 (0.97, 1.81) Y Y Y 
          % Agreement 87.50 100.00 79.17 
Table 280. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 11.18 2.47 4.63 
1-12 County 14 200 IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 2.73 0.89 0.93 
1-12 County 14 0 IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 7.17 1.81 3.11 
1-12 County 14 0 IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.28 10.69 0.87 
1-12 County 0 200 IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) 5.53 10.32 5.80 
1-12 County 0 0 IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) 2.99 18.78 6.93 
1-12 Block group 14 200 IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 17.62 5.52 5.28 
1-12 Block group 14 200 IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 14.02 12.65 1.23 
1-12 Block group 14 20 IDST 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 15.79 12.18 17.09 
1-12 Block group 14 20 IDS 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 47.85 7.27 34.76 
1-12 Block group 0 200 IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) 9.88 6.81 0.84 
1-12 Block group 0 20 IDS/IDST 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) 12.30 13.22 4.59 
3-8 County 14 200 IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.53 1.27 0.70 
3-8 County 14 200 IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 10.85 11.49 5.41 
3-8 County 14 0 IDST 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 4.05 13.27 4.13 
3-8 County 14 0 IDS 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 12.52 4.56 14.85 
3-8 County 0 200 IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) 4.30 21.67 6.53 
3-8 County 0 0 IDS/IDST 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) 1.63 24.43 13.32 
3-8 Block group 14 200 IDST 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 1.49 7.14 11.04 
3-8 Block group 14 200 IDS 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 5.64 5.71 9.65 
3-8 Block group 14 20 IDST 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 9.47 9.42 11.54 
3-8 Block group 14 20 IDS 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 8.68 22.02 18.73 
3-8 Block group 0 200 IDS/IDST 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) 0.61 10.60 3.29 
3-8 Block group 0 20 IDS/IDST 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) 22.95 0.61 5.69 
         Range of % differences: 0.28-47.85 0.61-24.43 0.70-34.76 
Table 281. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) Y Y Y 
1-12 County 14 200 IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) Y Y Y 
1-12 County 14 0 IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) Y Y Y 
1-12 County 14 0 IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) Y Y Y 
1-12 County 0 200 IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) Y Y Y 
1-12 County 0 0 IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) Y Y Y 
1-12 Block group 14 200 IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) Y Y Y 
1-12 Block group 14 200 IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) Y Y Y 
1-12 Block group 14 20 IDST 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) Y Y Y 
1-12 Block group 14 20 IDS 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) Y Y Y 
1-12 Block group 0 200 IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) Y Y Y 
1-12 Block group 0 20 IDS/IDST 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 County 14 200 IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) Y Y Y 
3-8 County 14 200 IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) Y Y Y 
3-8 County 14 0 IDST 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) Y Y Y 
3-8 County 14 0 IDS 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y Y Y 
3-8 County 0 200 IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) Y Y Y 
3-8 County 0 0 IDS/IDST 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y Y Y 
3-8 Block group 14 200 IDST 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) Y Y Y 
3-8 Block group 14 200 IDS 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
3-8 Block group 14 20 IDST 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y Y 
3-8 Block group 14 20 IDS 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y Y Y 
3-8 Block group 0 20 IDS/IDST 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 282. Evaluating the effect of alternative choices for aggregation sequence (direct vs. two-step) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Weighting 
scheme 
PR (95% CI) 
 
Quartile 2 
Direct 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
Two-Step 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 IDST 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) N Y Y 
1-12 County 14 200 IDS 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) N N Y 
1-12 County 14 0 IDST 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) Y Y Y 
1-12 County 14 0 IDS 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) Y N Y 
1-12 County 0 200 IDS/IDST 0.74 (0.57, 0.95) 0.86 (0.68, 1.10) 0.69 (0.53, 0.89) 0.78 (0.61, 1.00) 0.78 (0.61, 1.00) 0.73 (0.56, 0.94) Y Y Y 
1-12 County 0 0 IDS/IDST 0.59 (0.39, 0.90) 0.68 (0.45, 1.01) 0.65 (0.44, 0.98) 0.61 (0.40, 0.92) 0.56 (0.37, 0.85) 0.70 (0.47, 1.04) Y N N 
1-12 Block group 14 200 IDST 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) N Y Y 
1-12 Block group 14 200 IDS 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) Y N Y 
1-12 Block group 14 20 IDST 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) Y Y Y 
1-12 Block group 14 20 IDS 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) N Y Y 
1-12 Block group 0 200 IDS/IDST 0.77 (0.59, 1.01) 0.88 (0.68, 1.14) 0.77 (0.59, 1.00) 0.85 (0.65, 1.11) 0.82 (0.63, 1.07) 0.77 (0.59, 1.01) Y Y Y 
1-12 Block group 0 20 IDS/IDST 0.70 (0.45, 1.10) 0.83 (0.54, 1.28) 0.91 (0.60, 1.38) 0.79 (0.51, 1.22) 0.73 (0.47, 1.13) 0.87 (0.57, 1.32) Y Y Y 
3-8 County 14 200 IDST 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) Y Y Y 
3-8 County 14 200 IDS 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) Y Y Y 
3-8 County 14 0 IDST 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) Y Y Y 
3-8 County 14 0 IDS 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y Y N 
3-8 County 0 200 IDS/IDST 0.93 (0.72, 1.19) 0.93 (0.72, 1.19) 0.73 (0.56, 0.95) 0.89 (0.70, 1.13) 0.75 (0.58, 0.96) 0.68 (0.53, 0.89) Y N Y 
3-8 County 0 0 IDS/IDST 0.60 (0.39, 0.91) 0.77 (0.52, 1.14) 0.54 (0.35, 0.83) 0.59 (0.39, 0.89) 0.60 (0.40, 0.91) 0.61 (0.41, 0.93) Y N Y 
3-8 Block group 14 200 IDST 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) Y Y N 
3-8 Block group 14 200 IDS 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y N 
3-8 Block group 14 20 IDST 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) Y Y Y 
3-8 Block group 14 20 IDS 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
3-8 Block group 0 200 IDS/IDST 0.92 (0.71, 1.19) 0.83 (0.64, 1.08) 0.77 (0.59, 1.01) 0.92 (0.71, 1.18) 0.75 (0.57, 0.98) 0.74 (0.57, 0.97) Y N N 
3-8 Block group 0 20 IDS/IDST 0.64 (0.41, 1.01) 0.77 (0.50, 1.19) 0.85 (0.56, 1.30) 0.81 (0.52, 1.25) 0.77 (0.49, 1.19) 0.80 (0.52, 1.24) Y Y Y 
          % Agreement 83.33 70.83 79.17 
Table 283. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) 0.96 2.34 1.85 
1-12 County 14 200 two-step 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) 1.34 0.07 1.43 
1-12 County 14 0 direct 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) 16.28 8.98 5.89 
1-12 County 14 0 two-step 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) 6.75 3.15 2.48 
1-12 Block group 14 200 direct 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) 3.66 2.96 5.31 
1-12 Block group 14 200 two-step 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) 4.03 0.97 3.23 
1-12 Block group 14 20 direct 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) 2.78 5.04 2.13 
1-12 Block group 14 20 two-step 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) 4.07 2.37 3.24 
3-8 County 14 200 direct 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) 1.37 4.34 1.17 
3-8 County 14 200 two-step 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) 3.29 1.27 0.29 
3-8 County 14 0 direct 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) 9.81 1.80 4.90 
3-8 County 14 0 two-step 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) 11.35 11.31 4.09 
3-8 Block group 14 200 direct 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) 6.32 4.30 1.95 
3-8 Block group 14 200 two-step 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) 10.27 8.46 0.75 
3-8 Block group 14 20 direct 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) 8.46 0.78 0.85 
3-8 Block group 14 20 two-step 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) 7.16 9.99 0.24 
         Range of % differences: 0.96-16.28 0.07-11.31 0.24-5.89 
Table 284. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) Y Y Y 
1-12 County 14 200 two-step 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 14 0 direct 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) Y Y Y 
1-12 County 14 0 two-step 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) Y Y Y 
1-12 Block group 14 200 direct 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) Y Y Y 
1-12 Block group 14 200 two-step 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) Y Y Y 
1-12 Block group 14 20 direct 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) Y Y Y 
1-12 Block group 14 20 two-step 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
3-8 County 14 200 direct 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) Y Y Y 
3-8 County 14 200 two-step 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 14 0 direct 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) Y Y Y 
3-8 County 14 0 two-step 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y Y 
3-8 Block group 14 200 direct 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) Y Y Y 
3-8 Block group 14 200 two-step 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
3-8 Block group 14 20 direct 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
3-8 Block group 14 20 two-step 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 285. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.85 (0.71, 1.02) 0.90 (0.76, 1.08) 1.02 (0.86, 1.21) 0.84 (0.70, 1.01) 0.93 (0.77, 1.11) 1.00 (0.84, 1.19) Y Y Y 
1-12 County 14 200 two-step 0.93 (0.78, 1.11) 0.90 (0.75, 1.08) 1.05 (0.88, 1.24) 0.92 (0.77, 1.10) 0.90 (0.75, 1.08) 1.06 (0.89, 1.26) Y Y Y 
1-12 County 14 0 direct 1.15 (0.84, 1.57) 1.14 (0.83, 1.56) 1.40 (1.04, 1.89) 0.97 (0.71, 1.33) 1.04 (0.76, 1.42) 1.32 (0.99, 1.77) Y Y N 
1-12 County 14 0 two-step 0.97 (0.71, 1.33) 1.10 (0.81, 1.49) 1.28 (0.96, 1.72) 1.04 (0.76, 1.42) 1.07 (0.78, 1.45) 1.31 (0.98, 1.76) Y Y Y 
1-12 Block group 14 200 direct 0.73 (0.60, 0.89) 0.88 (0.73, 1.05) 0.97 (0.81, 1.15) 0.76 (0.63, 0.92) 0.85 (0.71, 1.02) 0.92 (0.77, 1.10) Y Y Y 
1-12 Block group 14 200 two-step 0.87 (0.72, 1.04) 0.88 (0.73, 1.06) 1.02 (0.85, 1.22) 0.83 (0.69, 1.00) 0.87 (0.72, 1.05) 0.99 (0.83, 1.18) Y Y Y 
1-12 Block group 14 20 direct 1.04 (0.76, 1.44) 1.09 (0.79, 1.50) 1.35 (1.00, 1.83) 1.07 (0.78, 1.47) 1.04 (0.75, 1.43) 1.38 (1.02, 1.86) Y Y N 
1-12 Block group 14 20 two-step 0.96 (0.69, 1.33) 1.13 (0.83, 1.55) 1.34 (0.99, 1.81) 0.92 (0.66, 1.28) 1.16 (0.85, 1.58) 1.30 (0.96, 1.76) Y Y Y 
3-8 County 14 200 direct 0.92 (0.77, 1.11) 0.98 (0.82, 1.18) 1.09 (0.91, 1.29) 0.94 (0.78, 1.12) 0.94 (0.78, 1.13) 1.10 (0.92, 1.31) Y Y Y 
3-8 County 14 200 two-step 0.95 (0.79, 1.14) 0.93 (0.77, 1.11) 1.12 (0.94, 1.33) 0.92 (0.77, 1.10) 0.92 (0.76, 1.10) 1.12 (0.94, 1.33) Y Y Y 
3-8 County 14 0 direct 0.90 (0.65, 1.25) 1.14 (0.84, 1.54) 1.35 (1.00, 1.81) 1.00 (0.73, 1.37) 1.12 (0.82, 1.52) 1.28 (0.95, 1.73) Y Y N 
3-8 County 14 0 two-step 1.14 (0.84, 1.56) 1.03 (0.75, 1.42) 1.41 (1.05, 1.90) 1.02 (0.74, 1.40) 1.15 (0.85, 1.57) 1.36 (1.01, 1.83) Y Y Y 
3-8 Block group 14 200 direct 0.85 (0.70, 1.03) 0.93 (0.77, 1.12) 1.01 (0.84, 1.21) 0.91 (0.75, 1.09) 0.97 (0.80, 1.17) 1.03 (0.85, 1.23) Y Y Y 
3-8 Block group 14 200 two-step 0.96 (0.79, 1.16) 0.96 (0.80, 1.16) 1.07 (0.89, 1.28) 0.86 (0.72, 1.04) 0.88 (0.73, 1.07) 1.06 (0.89, 1.27) Y Y Y 
3-8 Block group 14 20 direct 0.98 (0.70, 1.36) 1.27 (0.93, 1.74) 1.24 (0.91, 1.70) 1.06 (0.77, 1.47) 1.26 (0.92, 1.73) 1.23 (0.90, 1.69) Y Y Y 
3-8 Block group 14 20 two-step 0.83 (0.60, 1.16) 1.08 (0.79, 1.48) 1.28 (0.95, 1.73) 0.89 (0.64, 1.24) 1.20 (0.88, 1.63) 1.28 (0.94, 1.73) Y Y Y 
          % Agreement 100.00 100.00 81.25 
Table 286. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: percent difference in point estimates 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
% Differences in 
Point Estimates 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 6.87 2.21 4.95 
1-12 County 14 200 two-step 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) 1.59 0.64 0.60 
1-12 County 14 0 direct 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) 6.61 9.15 4.03 
1-12 County 14 0 two-step 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) 0.27 0.26 0.05 
1-12 Block group 14 200 direct 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) 10.13 11.20 4.93 
1-12 Block group 14 200 two-step 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) 6.51 4.07 0.88 
1-12 Block group 14 20 direct 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) 15.69 1.10 11.33 
1-12 Block group 14 20 two-step 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) 17.21 3.83 6.65 
3-8 County 14 200 direct 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) 4.91 3.88 3.54 
3-8 County 14 200 two-step 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) 6.49 6.35 1.18 
3-8 County 14 0 direct 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) 6.21 5.78 17.37 
3-8 County 14 0 two-step 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) 10.36 2.94 1.60 
3-8 Block group 14 200 direct 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 8.21 11.16 6.02 
3-8 Block group 14 200 two-step 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) 1.08 1.68 7.41 
3-8 Block group 14 20 direct 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) 1.95 12.63 4.61 
3-8 Block group 14 20 two-step 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) 2.74 0.03 2.63 
         Range of % differences: 0.27-17.21 0.03-12.63 0.05-17.37 
Table 287. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: indicator of whether prevalence ratios are statistically significantly different 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Not statistically 
significant 
diff. 
(95% CI overlap) 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) Y Y Y 
1-12 County 14 200 two-step 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) Y Y Y 
1-12 County 14 0 direct 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) Y Y Y 
1-12 County 14 0 two-step 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) Y Y Y 
1-12 Block group 14 200 direct 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) Y Y Y 
1-12 Block group 14 200 two-step 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) Y Y Y 
1-12 Block group 14 20 direct 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) Y Y Y 
1-12 Block group 14 20 two-step 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) Y Y Y 
3-8 County 14 200 direct 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) Y Y Y 
3-8 County 14 200 two-step 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) Y Y Y 
3-8 County 14 0 direct 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) Y Y Y 
3-8 County 14 0 two-step 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y Y Y 
3-8 Block group 14 200 direct 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) Y Y Y 
3-8 Block group 14 200 two-step 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
3-8 Block group 14 20 direct 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) Y Y Y 
3-8 Block group 14 20 two-step 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
         % of CI overlapping: 100.00 100.00 100.00 
Table 288. Evaluating the effect of alternative choices for weighting scheme (idst vs. ids) on prevalence 
ratios measuring the association between benzene and non-isolated cleft palate: agreement between prevalence ratios 
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Temporal 
scale 
(weeks) 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial limit 
(km) 
Agg. 
sequence 
PR (95% CI) 
 
Quartile 2 
IDST 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 
PR (95% CI) 
 
Quartile 2 
IDS 
 
PR (95% CI) 
 
Quartile 3 
PR (95% CI) 
 
Quartile 4 Quartile 2 
Agreement between 
quartiles 
 
Quartile 3 Quartile 4 
1-12 County 14 200 direct 0.71 (0.55, 0.91) 0.80 (0.63, 1.02) 0.71 (0.55, 0.91) 0.76 (0.59, 0.98) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) Y Y Y 
1-12 County 14 200 two-step 0.79 (0.62, 1.02) 0.78 (0.61, 1.00) 0.74 (0.58, 0.96) 0.78 (0.61, 1.00) 0.78 (0.60, 0.99) 0.74 (0.57, 0.95) Y N Y 
1-12 County 14 0 direct 0.63 (0.42, 0.95) 0.65 (0.43, 0.97) 0.68 (0.46, 1.01) 0.59 (0.39, 0.90) 0.71 (0.48, 1.06) 0.71 (0.48, 1.05) Y N Y 
1-12 County 14 0 two-step 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.03) 0.59 (0.39, 0.89) 0.64 (0.43, 0.96) 0.70 (0.47, 1.04) Y Y Y 
1-12 Block group 14 200 direct 0.70 (0.54, 0.92) 0.81 (0.62, 1.04) 0.71 (0.55, 0.93) 0.78 (0.60, 1.01) 0.72 (0.55, 0.94) 0.75 (0.58, 0.97) N N Y 
1-12 Block group 14 200 two-step 0.84 (0.64, 1.09) 0.85 (0.66, 1.11) 0.75 (0.57, 0.98) 0.89 (0.69, 1.16) 0.82 (0.63, 1.07) 0.76 (0.58, 0.99) Y Y Y 
1-12 Block group 14 20 direct 0.66 (0.42, 1.03) 0.84 (0.56, 1.27) 0.77 (0.51, 1.18) 0.56 (0.36, 0.88) 0.83 (0.56, 1.25) 0.69 (0.45, 1.06) N Y Y 
1-12 Block group 14 20 two-step 0.77 (0.50, 1.19) 0.75 (0.48, 1.15) 0.92 (0.61, 1.39) 0.92 (0.60, 1.40) 0.77 (0.49, 1.21) 0.98 (0.64, 1.49) Y Y Y 
3-8 County 14 200 direct 0.84 (0.65, 1.07) 0.85 (0.66, 1.09) 0.72 (0.56, 0.93) 0.80 (0.62, 1.02) 0.82 (0.64, 1.05) 0.75 (0.58, 0.96) Y Y Y 
3-8 County 14 200 two-step 0.83 (0.65, 1.07) 0.86 (0.67, 1.10) 0.71 (0.55, 0.93) 0.89 (0.69, 1.14) 0.92 (0.72, 1.17) 0.71 (0.54, 0.92) Y Y Y 
3-8 County 14 0 direct 0.58 (0.38, 0.88) 0.78 (0.53, 1.15) 0.56 (0.36, 0.85) 0.62 (0.40, 0.94) 0.74 (0.50, 1.10) 0.66 (0.44, 1.00) Y Y N 
3-8 County 14 0 two-step 0.60 (0.40, 0.91) 0.69 (0.46, 1.02) 0.58 (0.38, 0.88) 0.54 (0.36, 0.83) 0.71 (0.48, 1.04) 0.57 (0.38, 0.87) Y Y Y 
3-8 Block group 14 200 direct 0.91 (0.70, 1.19) 0.90 (0.69, 1.18) 0.77 (0.59, 1.02) 0.84 (0.65, 1.09) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) Y Y Y 
3-8 Block group 14 200 two-step 0.90 (0.70, 1.16) 0.84 (0.65, 1.09) 0.69 (0.52, 0.91) 0.89 (0.69, 1.15) 0.86 (0.66, 1.11) 0.74 (0.57, 0.98) Y Y Y 
3-8 Block group 14 20 direct 0.85 (0.55, 1.31) 0.82 (0.53, 1.28) 0.93 (0.61, 1.42) 0.86 (0.55, 1.35) 0.93 (0.60, 1.44) 0.97 (0.63, 1.50) Y Y Y 
3-8 Block group 14 20 two-step 0.77 (0.50, 1.19) 0.75 (0.48, 1.16) 0.83 (0.54, 1.27) 0.79 (0.51, 1.22) 0.75 (0.48, 1.16) 0.81 (0.53, 1.24) Y Y Y 
          % Agreement 87.50 81.25 93.75 
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Appendix E. Supplementary Tables: Impact of exposure estimation decisions on analytic 
sample size 
 
Table E1. Effect of alternative choices for exposure estimation of PM2.5 on sample size: 
double outlet right ventricle 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 407 165 2,223,303 
3-8 County 0 0 two-step IDS/IDST 407 165 2,222,911 
3-8 County 7 0 direct IDS 408 165 2,224,836 
3-8 County 7 0 direct IDST 408 165 2,224,836 
3-8 County 7 0 two-step IDS 408 165 2,224,503 
3-8 County 7 0 two-step IDST 408 165 2,224,503 
1-12 County 0 0 direct IDS/IDST 409 165 2,227,141 
1-12 County 0 0 two-step IDS/IDST 409 165 2,226,887 
1-12 County 7 0 direct IDS 409 165 2,227,971 
1-12 County 7 0 direct IDST 409 165 2,227,971 
1-12 County 7 0 two-step IDS 409 165 2,227,764 
1-12 County 7 0 two-step IDST 409 165 2,227,764 
3-8 BG 0 50 direct IDS/IDST 448 180 2,418,700 
3-8 BG 0 50 two-step IDS/IDST 448 180 2,418,317 
3-8 BG 7 50 direct IDS 448 180 2,419,633 
3-8 BG 7 50 direct IDST 448 180 2,419,633 
3-8 BG 7 50 two-step IDS 448 180 2,419,327 
3-8 BG 7 50 two-step IDST 448 180 2,419,327 
1-12 BG 0 50 direct IDS/IDST 448 180 2,421,374 
1-12 BG 0 50 two-step IDS/IDST 448 180 2,421,141 
1-12 BG 7 50 direct IDS 448 180 2,421,885 
1-12 BG 7 50 direct IDST 448 180 2,421,885 
1-12 BG 7 50 two-step IDS 448 180 2,421,717 
1-12 BG 7 50 two-step IDST 448 180 2,421,717 
3-8 BG 0 200 direct IDS/IDST 468 186 2,523,380 
3-8 BG 0 200 two-step IDS/IDST 468 186 2,523,380 
3-8 BG 7 200 direct IDS 468 186 2,523,380 
3-8 BG 7 200 direct IDST 468 186 2,523,380 
3-8 BG 7 200 two-step IDS 468 186 2,523,380 
3-8 BG 7 200 two-step IDST 468 186 2,523,380 
1-12 BG 0 200 direct IDS/IDST 468 186 2,523,380 
1-12 BG 0 200 two-step IDS/IDST 468 186 2,523,380 
1-12 BG 7 200 direct IDS 468 186 2,523,380 
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1-12 BG 7 200 direct IDST 468 186 2,523,380 
1-12 BG 7 200 two-step IDS 468 186 2,523,380 
1-12 BG 7 200 two-step IDST 468 186 2,523,380 
3-8 County 0 200 direct IDS/IDST 494 197 2,703,133 
3-8 County 0 200 two-step IDS/IDST 494 197 2,703,133 
3-8 County 7 200 direct IDS 494 197 2,703,133 
3-8 County 7 200 direct IDST 494 197 2,703,133 
3-8 County 7 200 two-step IDS 494 197 2,703,133 
3-8 County 7 200 two-step IDST 494 197 2,703,133 
1-12 County 0 200 direct IDS/IDST 494 197 2,703,133 
1-12 County 0 200 two-step IDS/IDST 494 197 2,703,133 
1-12 County 7 200 direct IDS 494 197 2,703,133 
1-12 County 7 200 direct IDST 494 197 2,703,133 
1-12 County 7 200 two-step IDS 494 197 2,703,133 
1-12 County 7 200 two-step IDST 494 197 2,703,133 
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Table E2. Effect of alternative choices for exposure estimation of PM2.5 on sample size: 
hypoplastic left heart syndrome 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 600 135 2,223,710 
3-8 County 0 0 two-step IDS/IDST 599 135 2,223,318 
3-8 County 7 0 direct IDS 600 135 2,225,244 
3-8 County 7 0 direct IDST 600 135 2,225,244 
3-8 County 7 0 two-step IDS 601 135 2,224,911 
3-8 County 7 0 two-step IDST 601 135 2,224,911 
1-12 County 0 0 direct IDS/IDST 601 135 2,227,550 
1-12 County 0 0 two-step IDS/IDST 601 135 2,227,296 
1-12 County 7 0 direct IDS 601 135 2,228,380 
1-12 County 7 0 direct IDST 601 135 2,228,380 
1-12 County 7 0 two-step IDS 601 135 2,228,173 
1-12 County 7 0 two-step IDST 601 135 2,228,173 
3-8 BG 0 50 direct IDS/IDST 656 154 2,419,148 
3-8 BG 0 50 two-step IDS/IDST 656 154 2,418,765 
3-8 BG 7 50 direct IDS 657 154 2,420,081 
3-8 BG 7 50 direct IDST 657 154 2,420,081 
3-8 BG 7 50 two-step IDS 656 154 2,419,775 
3-8 BG 7 50 two-step IDST 656 154 2,419,775 
1-12 BG 0 50 direct IDS/IDST 657 154 2,421,822 
1-12 BG 0 50 two-step IDS/IDST 657 154 2,421,589 
1-12 BG 7 50 direct IDS 657 154 2,422,333 
1-12 BG 7 50 direct IDST 657 154 2,422,333 
1-12 BG 7 50 two-step IDS 657 154 2,422,165 
1-12 BG 7 50 two-step IDST 657 154 2,422,165 
3-8 BG 0 200 direct IDS/IDST 679 158 2,523,848 
3-8 BG 0 200 two-step IDS/IDST 679 158 2,523,848 
3-8 BG 7 200 direct IDS 679 158 2,523,848 
3-8 BG 7 200 direct IDST 679 158 2,523,848 
3-8 BG 7 200 two-step IDS 679 158 2,523,848 
3-8 BG 7 200 two-step IDST 679 158 2,523,848 
1-12 BG 0 200 direct IDS/IDST 679 158 2,523,848 
1-12 BG 0 200 two-step IDS/IDST 679 158 2,523,848 
1-12 BG 7 200 direct IDS 679 158 2,523,848 
1-12 BG 7 200 direct IDST 679 158 2,523,848 
1-12 BG 7 200 two-step IDS 679 158 2,523,848 
1-12 BG 7 200 two-step IDST 679 158 2,523,848 
3-8 County 0 200 direct IDS/IDST 722 169 2,703,627 
3-8 County 0 200 two-step IDS/IDST 722 169 2,703,627 
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3-8 County 7 200 direct IDS 722 169 2,703,627 
3-8 County 7 200 direct IDST 722 169 2,703,627 
3-8 County 7 200 two-step IDS 722 169 2,703,627 
3-8 County 7 200 two-step IDST 722 169 2,703,627 
1-12 County 0 200 direct IDS/IDST 722 169 2,703,627 
1-12 County 0 200 two-step IDS/IDST 722 169 2,703,627 
1-12 County 7 200 direct IDS 722 169 2,703,627 
1-12 County 7 200 direct IDST 722 169 2,703,627 
1-12 County 7 200 two-step IDS 722 169 2,703,627 
1-12 County 7 200 two-step IDST 722 169 2,703,627 
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Table E3. Effect of alternative choices for exposure estimation of PM2.5 on sample size: 
coarctation of the aorta 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 1,198 314 2,223,303 
3-8 County 0 0 two-step IDS/IDST 1,197 314 2,222,911 
3-8 County 7 0 direct IDS 1,198 315 2,224,836 
3-8 County 7 0 direct IDST 1,198 315 2,224,836 
3-8 County 7 0 two-step IDS 1,198 314 2,224,503 
3-8 County 7 0 two-step IDST 1,198 314 2,224,503 
1-12 County 0 0 direct IDS/IDST 1,198 315 2,227,141 
1-12 County 0 0 two-step IDS/IDST 1,198 315 2,226,887 
1-12 County 7 0 direct IDS 1,198 315 2,227,971 
1-12 County 7 0 direct IDST 1,198 315 2,227,971 
1-12 County 7 0 two-step IDS 1,198 315 2,227,764 
1-12 County 7 0 two-step IDST 1,198 315 2,227,764 
3-8 BG 0 50 direct IDS/IDST 1,327 351 2,418,700 
3-8 BG 0 50 two-step IDS/IDST 1,326 351 2,418,317 
3-8 BG 7 50 direct IDS 1,328 351 2,419,633 
3-8 BG 7 50 direct IDST 1,328 351 2,419,633 
3-8 BG 7 50 two-step IDS 1,327 351 2,419,327 
3-8 BG 7 50 two-step IDST 1,327 351 2,419,327 
1-12 BG 0 50 direct IDS/IDST 1,329 351 2,421,374 
1-12 BG 0 50 two-step IDS/IDST 1,329 351 2,421,141 
1-12 BG 7 50 direct IDS 1,329 351 2,421,885 
1-12 BG 7 50 direct IDST 1,329 351 2,421,885 
1-12 BG 7 50 two-step IDS 1,329 351 2,421,717 
1-12 BG 7 50 two-step IDST 1,329 351 2,421,717 
3-8 BG 0 200 direct IDS/IDST 1,379 371 2,523,380 
3-8 BG 0 200 two-step IDS/IDST 1,379 371 2,523,380 
3-8 BG 7 200 direct IDS 1,379 371 2,523,380 
3-8 BG 7 200 direct IDST 1,379 371 2,523,380 
3-8 BG 7 200 two-step IDS 1,379 371 2,523,380 
3-8 BG 7 200 two-step IDST 1,379 371 2,523,380 
1-12 BG 0 200 direct IDS/IDST 1,379 371 2,523,380 
1-12 BG 0 200 two-step IDS/IDST 1,379 371 2,523,380 
1-12 BG 7 200 direct IDS 1,379 371 2,523,380 
1-12 BG 7 200 direct IDST 1,379 371 2,523,380 
1-12 BG 7 200 two-step IDS 1,379 371 2,523,380 
1-12 BG 7 200 two-step IDST 1,379 371 2,523,380 
3-8 County 0 200 direct IDS/IDST 1,489 391 2,703,133 
3-8 County 0 200 two-step IDS/IDST 1,489 391 2,703,133 
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3-8 County 7 200 direct IDS 1,489 391 2,703,133 
3-8 County 7 200 direct IDST 1,489 391 2,703,133 
3-8 County 7 200 two-step IDS 1,489 391 2,703,133 
3-8 County 7 200 two-step IDST 1,489 391 2,703,133 
1-12 County 0 200 direct IDS/IDST 1,489 391 2,703,133 
1-12 County 0 200 two-step IDS/IDST 1,489 391 2,703,133 
1-12 County 7 200 direct IDS 1,489 391 2,703,133 
1-12 County 7 200 direct IDST 1,489 391 2,703,133 
1-12 County 7 200 two-step IDS 1,489 391 2,703,133 
1-12 County 7 200 two-step IDST 1,489 391 2,703,133 
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Table E4. Effect of alternative choices for exposure estimation of PM2.5 on sample size: cleft 
palate 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 860 411 2,223,303 
3-8 County 0 0 two-step IDS/IDST 859 410 2,222,911 
3-8 County 7 0 direct IDS 860 413 2,224,836 
3-8 County 7 0 direct IDST 860 413 2,224,836 
3-8 County 7 0 two-step IDS 860 412 2,224,503 
3-8 County 7 0 two-step IDST 860 412 2,224,503 
1-12 County 0 0 direct IDS/IDST 861 413 2,227,141 
1-12 County 0 0 two-step IDS/IDST 860 413 2,226,887 
1-12 County 7 0 direct IDS 861 413 2,227,971 
1-12 County 7 0 direct IDST 861 413 2,227,971 
1-12 County 7 0 two-step IDS 861 413 2,227,764 
1-12 County 7 0 two-step IDST 861 413 2,227,764 
3-8 BG 0 50 direct IDS/IDST 936 432 2,418,700 
3-8 BG 0 50 two-step IDS/IDST 936 432 2,418,317 
3-8 BG 7 50 direct IDS 937 432 2,419,633 
3-8 BG 7 50 direct IDST 937 432 2,419,633 
3-8 BG 7 50 two-step IDS 936 432 2,419,327 
3-8 BG 7 50 two-step IDST 936 432 2,419,327 
1-12 BG 0 50 direct IDS/IDST 938 432 2,421,374 
1-12 BG 0 50 two-step IDS/IDST 938 432 2,421,141 
1-12 BG 7 50 direct IDS 938 432 2,421,885 
1-12 BG 7 50 direct IDST 938 432 2,421,885 
1-12 BG 7 50 two-step IDS 938 432 2,421,717 
1-12 BG 7 50 two-step IDST 938 432 2,421,717 
3-8 BG 0 200 direct IDS/IDST 985 449 2,523,380 
3-8 BG 0 200 two-step IDS/IDST 985 449 2,523,380 
3-8 BG 7 200 direct IDS 985 449 2,523,380 
3-8 BG 7 200 direct IDST 985 449 2,523,380 
3-8 BG 7 200 two-step IDS 985 449 2,523,380 
3-8 BG 7 200 two-step IDST 985 449 2,523,380 
1-12 BG 0 200 direct IDS/IDST 985 449 2,523,380 
1-12 BG 0 200 two-step IDS/IDST 985 449 2,523,380 
1-12 BG 7 200 direct IDS 985 449 2,523,380 
1-12 BG 7 200 direct IDST 985 449 2,523,380 
1-12 BG 7 200 two-step IDS 985 449 2,523,380 
1-12 BG 7 200 two-step IDST 985 449 2,523,380 
3-8 County 0 200 direct IDS/IDST 1,066 501 2,703,133 
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3-8 County 0 200 two-step IDS/IDST 1,066 501 2,703,133 
3-8 County 7 200 direct IDS 1,066 501 2,703,133 
3-8 County 7 200 direct IDST 1,066 501 2,703,133 
3-8 County 7 200 two-step IDS 1,066 501 2,703,133 
3-8 County 7 200 two-step IDST 1,066 501 2,703,133 
1-12 County 0 200 direct IDS/IDST 1,066 501 2,703,133 
1-12 County 0 200 two-step IDS/IDST 1,066 501 2,703,133 
1-12 County 7 200 direct IDS 1,066 501 2,703,133 
1-12 County 7 200 direct IDST 1,066 501 2,703,133 
1-12 County 7 200 two-step IDS 1,066 501 2,703,133 
1-12 County 7 200 two-step IDST 1,066 501 2,703,133 
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Table E5. Effect of alternative choices for exposure estimation of benzene on sample size: 
double outlet right ventricle 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 162 64 876,875 
3-8 County 0 0 two-step IDS/IDST 162 64 876,543 
3-8 County 14 0 direct IDS 164 66 887,922 
3-8 County 14 0 direct IDST 164 66 887,922 
3-8 County 14 0 two-step IDS 163 65 887,517 
3-8 County 14 0 two-step IDST 163 65 887,517 
1-12 County 0 0 direct IDS/IDST 164 66 893,886 
1-12 County 0 0 two-step IDS/IDST 164 66 893,521 
1-12 County 14 0 direct IDS 164 66 903,536 
1-12 County 14 0 direct IDST 164 66 903,536 
1-12 County 14 0 two-step IDS 165 66 903,079 
1-12 County 14 0 two-step IDST 165 66 903,079 
3-8 BG 0 20 direct IDS/IDST 153 67 848,390 
3-8 BG 0 20 two-step IDS/IDST 153 67 848,029 
3-8 BG 14 20 direct IDS 155 68 861,583 
3-8 BG 14 20 direct IDST 155 68 861,583 
3-8 BG 14 20 two-step IDS 154 68 861,422 
3-8 BG 14 20 two-step IDST 154 68 861,422 
1-12 BG 0 20 direct IDS/IDST 156 69 867,145 
1-12 BG 0 20 two-step IDS/IDST 155 69 867,091 
1-12 BG 14 20 direct IDS 156 69 876,516 
1-12 BG 14 20 direct IDST 156 69 876,516 
1-12 BG 14 20 two-step IDS 157 69 876,361 
1-12 BG 14 20 two-step IDST 157 69 876,361 
3-8 BG 0 200 direct IDS/IDST 432 175 2,303,585 
3-8 BG 0 200 two-step IDS/IDST 431 174 2,302,836 
3-8 BG 14 200 direct IDS 433 176 2,312,076 
3-8 BG 14 200 direct IDST 433 176 2,312,076 
3-8 BG 14 200 two-step IDS 433 176 2,311,364 
3-8 BG 14 200 two-step IDST 433 176 2,311,364 
1-12 BG 0 200 direct IDS/IDST 433 176 2,317,144 
1-12 BG 0 200 two-step IDS/IDST 433 176 2,316,540 
1-12 BG 14 200 direct IDS 433 177 2,325,149 
1-12 BG 14 200 direct IDST 433 177 2,325,149 
1-12 BG 14 200 two-step IDS 433 177 2,324,466 
1-12 BG 14 200 two-step IDST 433 177 2,324,466 
3-8 County 0 200 direct IDS/IDST 455 186 2,463,914 
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3-8 County 0 200 two-step IDS/IDST 455 185 2,463,018 
3-8 County 14 200 direct IDS 456 187 2,474,062 
3-8 County 14 200 direct IDST 456 187 2,474,062 
3-8 County 14 200 two-step IDS 456 187 2,473,416 
3-8 County 14 200 two-step IDST 456 187 2,473,416 
1-12 County 0 200 direct IDS/IDST 456 188 2,479,820 
1-12 County 0 200 two-step IDS/IDST 456 187 2,479,348 
1-12 County 14 200 direct IDS 456 189 2,489,448 
1-12 County 14 200 direct IDST 456 189 2,489,448 
1-12 County 14 200 two-step IDS 456 189 2,488,788 
1-12 County 14 200 two-step IDST 456 189 876,875 
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Table E6. Effect of alternative choices for exposure estimation of benzene on sample size: 
hypoplastic left heart syndrome 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 237 45 876,875 
3-8 County 0 0 two-step IDS/IDST 237 45 876,543 
3-8 County 14 0 direct IDS 242 47 887,922 
3-8 County 14 0 direct IDST 242 47 887,922 
3-8 County 14 0 two-step IDS 241 46 887,517 
3-8 County 14 0 two-step IDST 241 46 887,517 
1-12 County 0 0 direct IDS/IDST 244 47 893,886 
1-12 County 0 0 two-step IDS/IDST 245 47 893,521 
1-12 County 14 0 direct IDS 245 48 903,536 
1-12 County 14 0 direct IDST 245 48 903,536 
1-12 County 14 0 two-step IDS 246 48 903,079 
1-12 County 14 0 two-step IDST 246 48 903,079 
3-8 BG 0 20 direct IDS/IDST 220 45 848,390 
3-8 BG 0 20 two-step IDS/IDST 219 45 848,029 
3-8 BG 14 20 direct IDS 226 46 861,583 
3-8 BG 14 20 direct IDST 226 46 861,583 
3-8 BG 14 20 two-step IDS 226 45 861,422 
3-8 BG 14 20 two-step IDST 226 45 861,422 
1-12 BG 0 20 direct IDS/IDST 228 46 867,145 
1-12 BG 0 20 two-step IDS/IDST 229 46 867,091 
1-12 BG 14 20 direct IDS 231 47 876,516 
1-12 BG 14 20 direct IDST 231 47 876,516 
1-12 BG 14 20 two-step IDS 232 47 876,361 
1-12 BG 14 20 two-step IDST 232 47 876,361 
3-8 BG 0 200 direct IDS/IDST 625 138 2,303,585 
3-8 BG 0 200 two-step IDS/IDST 625 138 2,302,836 
3-8 BG 14 200 direct IDS 629 138 2,312,076 
3-8 BG 14 200 direct IDST 629 138 2,312,076 
3-8 BG 14 200 two-step IDS 626 138 2,311,364 
3-8 BG 14 200 two-step IDST 626 138 2,311,364 
1-12 BG 0 200 direct IDS/IDST 631 138 2,317,144 
1-12 BG 0 200 two-step IDS/IDST 630 138 2,316,540 
1-12 BG 14 200 direct IDS 633 139 2,325,149 
1-12 BG 14 200 direct IDST 633 139 2,325,149 
1-12 BG 14 200 two-step IDS 633 139 2,324,466 
1-12 BG 14 200 two-step IDST 633 139 2,324,466 
3-8 County 0 200 direct IDS/IDST 666 150 2,463,914 
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3-8 County 0 200 two-step IDS/IDST 666 150 2,463,018 
3-8 County 14 200 direct IDS 670 150 2,474,062 
3-8 County 14 200 direct IDST 670 150 2,474,062 
3-8 County 14 200 two-step IDS 667 150 2,473,416 
3-8 County 14 200 two-step IDST 667 150 2,473,416 
1-12 County 0 200 direct IDS/IDST 672 151 2,479,820 
1-12 County 0 200 two-step IDS/IDST 671 150 2,479,348 
1-12 County 14 200 direct IDS 674 152 2,489,448 
1-12 County 14 200 direct IDST 674 152 2,489,448 
1-12 County 14 200 two-step IDS 674 152 2,488,788 
1-12 County 14 200 two-step IDST 674 152 2,488,788 
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Table E7. Effect of alternative choices for exposure estimation of benzene on sample size: 
coarctation of the aorta 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 490 118 876,875 
3-8 County 0 0 two-step IDS/IDST 489 119 876,543 
3-8 County 14 0 direct IDS 497 123 887,922 
3-8 County 14 0 direct IDST 497 123 887,922 
3-8 County 14 0 two-step IDS 497 122 887,517 
3-8 County 14 0 two-step IDST 497 122 887,517 
1-12 County 0 0 direct IDS/IDST 499 124 893,886 
1-12 County 0 0 two-step IDS/IDST 499 124 893,521 
1-12 County 14 0 direct IDS 501 124 903,536 
1-12 County 14 0 direct IDST 501 124 903,536 
1-12 County 14 0 two-step IDS 502 124 903,079 
1-12 County 14 0 two-step IDST 502 124 903,079 
3-8 BG 0 20 direct IDS/IDST 415 111 848,390 
3-8 BG 0 20 two-step IDS/IDST 415 111 848,029 
3-8 BG 14 20 direct IDS 424 113 861,583 
3-8 BG 14 20 direct IDST 424 113 861,583 
3-8 BG 14 20 two-step IDS 423 112 861,422 
3-8 BG 14 20 two-step IDST 423 112 861,422 
1-12 BG 0 20 direct IDS/IDST 429 113 867,145 
1-12 BG 0 20 two-step IDS/IDST 427 113 867,091 
1-12 BG 14 20 direct IDS 432 113 876,516 
1-12 BG 14 20 direct IDST 432 113 876,516 
1-12 BG 14 20 two-step IDS 433 113 876,361 
1-12 BG 14 20 two-step IDST 433 113 876,361 
3-8 BG 0 200 direct IDS/IDST 1,280 350 2,303,585 
3-8 BG 0 200 two-step IDS/IDST 1,279 349 2,302,836 
3-8 BG 14 200 direct IDS 1,283 351 2,312,076 
3-8 BG 14 200 direct IDST 1,283 351 2,312,076 
3-8 BG 14 200 two-step IDS 1,282 351 2,311,364 
3-8 BG 14 200 two-step IDST 1,282 351 2,311,364 
1-12 BG 0 200 direct IDS/IDST 1,287 351 2,317,144 
1-12 BG 0 200 two-step IDS/IDST 1,284 351 2,316,540 
1-12 BG 14 200 direct IDS 1,290 351 2,325,149 
1-12 BG 14 200 direct IDST 1,290 351 2,325,149 
1-12 BG 14 200 two-step IDS 1,288 351 2,324,466 
1-12 BG 14 200 two-step IDST 1,288 351 2,324,466 
3-8 County 0 200 direct IDS/IDST 1,382 370 2,463,914 
3-8 County 0 200 two-step IDS/IDST 1,381 369 2,463,018 
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3-8 County 14 200 direct IDS 1,385 371 2,474,062 
3-8 County 14 200 direct IDST 1,385 371 2,474,062 
3-8 County 14 200 two-step IDS 1,384 371 2,473,416 
3-8 County 14 200 two-step IDST 1,384 371 2,473,416 
1-12 County 0 200 direct IDS/IDST 1,390 371 2,479,820 
1-12 County 0 200 two-step IDS/IDST 1,386 371 2,479,348 
1-12 County 14 200 direct IDS 1,392 371 2,489,448 
1-12 County 14 200 direct IDST 1,392 371 2,489,448 
1-12 County 14 200 two-step IDS 1,391 371 2,488,788 
1-12 County 14 200 two-step IDST 1,391 371 2,488,788 
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Table E8. Effect of alternative choices for exposure estimation of benzene on sample size: cleft 
palate 
      Cases  
Temporal 
scale 
Spatial 
scale 
Temporal 
limit 
(days) 
Spatial 
limit 
(km) 
Agg. 
sequence 
Weighting 
schemec 
Isolated 
Non-
Isolated 
Unaffected 
3-8 County 0 0 direct IDS/IDST 336 166 876,875 
3-8 County 0 0 two-step IDS/IDST 333 168 876,543 
3-8 County 14 0 direct IDS 340 172 887,922 
3-8 County 14 0 direct IDST 340 172 887,922 
3-8 County 14 0 two-step IDS 338 172 887,517 
3-8 County 14 0 two-step IDST 338 172 887,517 
1-12 County 0 0 direct IDS/IDST 343 173 893,886 
1-12 County 0 0 two-step IDS/IDST 341 175 893,521 
1-12 County 14 0 direct IDS 344 178 903,536 
1-12 County 14 0 direct IDST 344 178 903,536 
1-12 County 14 0 two-step IDS 346 179 903,079 
1-12 County 14 0 two-step IDST 346 179 903,079 
3-8 BG 0 20 direct IDS/IDST 310 153 848,390 
3-8 BG 0 20 two-step IDS/IDST 310 155 848,029 
3-8 BG 14 20 direct IDS 318 158 861,583 
3-8 BG 14 20 direct IDST 318 158 861,583 
3-8 BG 14 20 two-step IDS 318 157 861,422 
3-8 BG 14 20 two-step IDST 318 157 861,422 
1-12 BG 0 20 direct IDS/IDST 322 158 867,145 
1-12 BG 0 20 two-step IDS/IDST 320 159 867,091 
1-12 BG 14 20 direct IDS 325 160 876,516 
1-12 BG 14 20 direct IDST 325 160 876,516 
1-12 BG 14 20 two-step IDS 326 161 876,361 
1-12 BG 14 20 two-step IDST 326 161 876,361 
3-8 BG 0 200 direct IDS/IDST 880 421 2,303,585 
3-8 BG 0 200 two-step IDS/IDST 878 421 2,302,836 
3-8 BG 14 200 direct IDS 881 422 2,312,076 
3-8 BG 14 200 direct IDST 881 422 2,312,076 
3-8 BG 14 200 two-step IDS 882 421 2,311,364 
3-8 BG 14 200 two-step IDST 882 421 2,311,364 
1-12 BG 0 200 direct IDS/IDST 884 422 2,317,144 
1-12 BG 0 200 two-step IDS/IDST 883 422 2,316,540 
1-12 BG 14 200 direct IDS 887 424 2,325,149 
1-12 BG 14 200 direct IDST 887 424 2,325,149 
1-12 BG 14 200 two-step IDS 889 425 2,324,466 
1-12 BG 14 200 two-step IDST 889 425 2,324,466 
3-8 County 0 200 direct IDS/IDST 956 465 2,463,914 
3-8 County 0 200 two-step IDS/IDST 955 464 2,463,018 
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3-8 County 14 200 direct IDS 959 466 2,474,062 
3-8 County 14 200 direct IDST 959 466 2,474,062 
3-8 County 14 200 two-step IDS 960 465 2,473,416 
3-8 County 14 200 two-step IDST 960 465 2,473,416 
1-12 County 0 200 direct IDS/IDST 961 466 2,479,820 
1-12 County 0 200 two-step IDS/IDST 960 466 2,479,348 
1-12 County 14 200 direct IDS 964 469 2,489,448 
1-12 County 14 200 direct IDST 964 469 2,489,448 
1-12 County 14 200 two-step IDS 968 470 2,488,788 
1-12 County 14 200 two-step IDST 968 470 2,488,788 
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Appendix F. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association 
between maternal exposure to PM2.5 and benzene and select birth defects: Summary tables. 
Footnotes for all tables: Abbreviations: km, kilometer; Agg., Aggregation; IDS, inverse distance weighting in space; IDST, inverse distance 
weighting in space and time; PR, prevalence ration; CI, confidence interval; Q, quartile; 
aIDS and IDST are equivalent when a temporal data limit of 0 is used. 
 
Table F1. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and isolated coarctation of the aorta  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  1.06-23.89 0.19-11.42 0.23-10.44 100.00 100.00 100.00 33.33 75.00 100.00 
Spatial scale County vs. block group 0.27-16.47 0.05-9.11 0.40-10.92 100.00 100.00 100.00 58.33 75.00 100.00 
Spatial data limit 200 km vs. 0 or 50 km 0.68-21.68 0.02-18.97 1.14-17.28 100.00 100.00 100.00 41.67 41.67 100.00 
Aggr. sequence Direct vs. two-step 0.11-15.76 0.56-13.35 0.45-9.42 100.00 100.00 100.00 83.33 50.00 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.46-12.27 0.12-4.28 0.04-7.02 100.00 100.00 100.00 81.25 87.50 100.00 
Weighting scheme IDST vs. IDS 0.02-12.27 0.37-6.11 0.08-7.43 100.00 100.00 100.00 87.50 87.50 100.00 
 
Table F2. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and non-isolated coarctation of the aorta  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.21-22.12 0.08-19.68 0.35-11.42 100.00 100.00 100.00 54.17 66.67 91.67 
Spatial scale County vs. block group 2.19-34.33 1.53-26.28 0.08-15.11 100.00 100.00 100.00 45.83 66.67 50.00 
Spatial data limit 200 km vs. 0 or 50 km 0.81-42.56 0.80-15.58 0.02-15.70 100.00 100.00 100.00 45.83 66.67 50.00 
Aggr. sequence Direct vs. two-step 0.06-25.93 0.17-17.58 0.01-8.17 100.00 100.00 100.00 54.17 91.67 91.67 
Temporal data limit 7 or 14 days vs. 0 days 0.38-26.58 0.07-13.28 0.18-10.30 100.00 100.00 100.00 56.25 100.00 87.50 
Weighting scheme IDST vs. IDS 0.33-18.50 0.28-12.32 0.01-11.89 100.00 100.00 100.00 56.25 93.75 93.75 
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Table F3. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and isolated double outlet right ventricle 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  1.28-26.91 0.21-14.52 0.10-18.73 100.00 100.00 100.00 95.83 87.50 100.00 
Spatial scale County vs. block group 0.83-19.11 0.30-16.24 0.01-20.81 100.00 100.00 100.00 95.83 87.50 100.00 
Spatial data limit 200 km vs. 0 or 50 km 0.57-18.19 0.27-16.10 0.08-18.19 100.00 100.00 100.00 95.83 87.50 100.00 
Aggr. sequence Direct vs. two-step 0.36-30.14 1.01-17.40 0.01-14.23 100.00 100.00 100.00 95.83 87.50 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.79-22.58 0.01-17.78 0.03-13.48 100.00 100.00 100.00 93.75 93.75 100.00 
Weighting scheme IDST vs. IDS 1.73-18.80 0.13-9.16 1.12-11.51 100.00 100.00 100.00 100.00 93.75 100.00 
 
 
 
Table F4. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and non-isolated double outlet right ventricle 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.95-32.57 2.31-29.54 0.26-27.79 100.00 100.00 100.00 95.83 100.00 100.00 
Spatial scale County vs. block group 0.45-27.74 1.65-33.69 4.31-27.05 100.00 100.00 100.00 95.83 100.00 100.00 
Spatial data limit 200 km vs. 0 or 50 km 1.14-24.37 0.50-22.51 0.38-19.54 100.00 100.00 100.00 95.83 100.00 100.00 
Aggr. sequence Direct vs. two-step 0.53-43.77 0.63-23.82 0.35-30.48 100.00 100.00 100.00 95.83 100.00 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.20-33.98 0.92-37.20 0.05-19.65 100.00 100.00 100.00 93.75 100.00 100.00 
Weighting scheme IDST vs. IDS 0.49-33.18 0.19-36.66 0.12-11.61 100.00 100.00 100.00 100.00 100.00 100.00 
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Table F5. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and isolated hypoplastic left heart syndrome 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.91-39.75 0.11-22.45 0.60-19.55 100.00 100.00 100.00 41.67 29.17 58.33 
Spatial scale County vs. block group 1.32-29.79 0.27-12.95 0.19-17.86 100.00 100.00 100.00 75.00 79.17 75.00 
Spatial data limit 200 km vs. 0 or 50 km 0.04-23.01 0.14-12.75 0.19-20.75 100.00 100.00 100.00 75.00 62.50 58.33 
Aggr. sequence Direct vs. two-step 0.50-23.23 0.36-15.73 0.24-13.56 100.00 100.00 100.00 83.33 62.50 66.67 
Temporal data limit 7 or 14 days vs. 0 days 0.28-14.31 1.44-19.03 0.42-10.05 100.00 100.00 100.00 87.50 75.00 75.00 
Weighting scheme IDST vs. IDS 0.22-12.84 0.02-17.54 1.32-7.70 100.00 100.00 100.00 87.50 62.50 81.25 
 
 
 
Table F6. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and non-isolated hypoplastic left heart syndrome 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  2.35-37.62 5.20-50.16 0.17-43.22 100.00 100.00 100.00 75.00 91.67 100.00 
Spatial scale County vs. block group 0.41-58.09 0.18-28.38 0.36-24.97 100.00 100.00 100.00 66.67 91.67 100.00 
Spatial data limit 200 km vs. 0 or 50 km 0.35-39.30 0.44-43.12 0.19-34.07 100.00 100.00 100.00 83.33 91.67 100.00 
Aggr. sequence Direct vs. two-step 1.96-46.94 0.11-33.89 0.20-22.40 100.00 100.00 100.00 66.67 91.67 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.11-26.41 0.29-33.50 0.08-17.08 100.00 100.00 100.00 75.00 87.50 100.00 
Weighting scheme IDST vs. IDS 0.05-21.37 0.03-22.32 0.03-18.55 100.00 100.00 100.00 75.00 93.75 100.00 
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Table F7. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and isolated cleft palate  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.25-12.37 0.08-15.71 0.28-5.17 100.00 100.00 100.00 87.50 100.00 100.00 
Spatial scale County vs. block group 1.90-20.63 0.13-14.74 0.42-11.85 100.00 100.00 100.00 79.17 100.00 100.00 
Spatial data limit 200 km vs. 0 or 50 km 0.72-13.46 0.01-10.58 0.01-8.31 100.00 100.00 100.00 79.17 100.00 100.00 
Aggr. sequence Direct vs. two-step 0.18-17.09 0.52-9.38 0.09-10.96 100.00 100.00 100.00 79.17 100.00 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.42-11.11 0.72-5.79 0.05-8.09 100.00 100.00 100.00 93.75 100.00 100.00 
Weighting scheme IDST vs. IDS 0.08-10.34 0.00-11.44 0.29-7.85 100.00 100.00 100.00 87.50 100.00 100.00 
 
 
 
Table F8. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to PM2.5 
and non-isolated cleft palate  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.43-22.53 0.08-19.56 0.38-16.95 100.00 100.00 100.00 95.83 100.00 100.00 
Spatial scale County vs. block group 0.30-23.71 0.05-15.40 0.28-16.18 100.00 100.00 100.00 95.83 100.00 100.00 
Spatial data limit 200 km vs. 0 or 50 km 0.95-26.16 0.05-17.15 1.94-25.58 100.00 100.00 100.00 95.83 100.00 100.00 
Aggr. sequence Direct vs. two-step 0.11-23.51 0.70-17.16 1.23-13.82 100.00 100.00 100.00 95.83 100.00 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.07-21.95 0.77-22.73 0.09-16.77 100.00 100.00 100.00 93.75 100.00 100.00 
Weighting scheme IDST vs. IDS 0.70-19.76 0.76-20.04 0.12-10.95 100.00 100.00 100.00 100.00 100.00 100.00 
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Table F9. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and isolated cleft palate  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.26-23.82 0.16-19.66 0.83-11.15 100.00 100.00 100.00 87.50 100.00 79.17 
Spatial scale County vs. block group 1.01-31.64 0.17-12.49 0.40-10.68 100.00 100.00 100.00 87.50 100.00 79.17 
Spatial data limit 200 km vs. 0 or 50 km 1.62-37.36 9.73-31.56 14.07-40.27 100.00 100.00 100.00 87.50 100.00 70.83 
Aggr. sequence Direct vs. two-step 1.99-23.34 0.02-16.25 0.45-13.95 100.00 100.00 100.00 87.50 100.00 79.17 
Temporal data limit 7 or 14 days vs. 0 days 0.18-20.87 0.53-16.26 0.25-7.36 100.00 100.00 100.00 100.00 100.00 87.50 
Weighting scheme IDST vs. IDS 0.96-16.28 0.07-11.31 0.24-5.89 100.00 100.00 100.00 100.00 100.00 81.25 
 
 
 
Table F10. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and non-isolated cleft palate  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.10-42.22 0.53-18.48 0.02-34.07 100.00 100.00 100.00 75.00 70.83 70.83 
Spatial scale County vs. block group 0.37-43.05 0.02-26.01 0.43-50.00 100.00 100.00 100.00 41.67 70.83 54.17 
Spatial data limit 200 km vs. 0 or 50 km 2.51-48.03 2.55-32.70 3.80-30.38 100.00 100.00 100.00 58.33 79.17 45.83 
Aggr. sequence Direct vs. two-step 0.28-47.85 0.61-24.43 0.70-34.76 100.00 100.00 100.00 83.33 70.83 79.17 
Temporal data limit 7 or 14 days vs. 0 days 0.23-29.35 0.11-20.26 0.05-27.54 100.00 100.00 100.00 87.50 68.75 75.00 
Weighting scheme IDST vs. IDS 0.27-17.21 0.03-12.63 0.05-17.37 100.00 100.00 100.00 87.50 81.25 93.75 
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Table F11. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and isolated double outlet right ventricle 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.67-44.23 0.13-31.03 0.30-8.98 100.00 100.00 100.00 95.83 62.50 100.00 
Spatial scale County vs. block group 0.38-51.58 1.28-46.89 1.42-19.16 100.00 100.00 100.00 95.83 62.50 100.00 
Spatial data limit 200 km vs. 0 or 50 km 0.90-39.36 2.26-33.35 0.86-28.37 100.00 100.00 100.00 95.83 70.83 100.00 
Aggr. sequence Direct vs. two-step 0.04-35.11 0.70-19.19 0.04-12.52 100.00 100.00 100.00 95.83 62.50 100.00 
Temporal data limit 7 or 14 days vs. 0 days 1.78-46.53 0.14-17.14 0.11-17.08 100.00 100.00 100.00 93.75 81.25 100.00 
Weighting scheme IDST vs. IDS 0.36-30.17 0.09-18.48 0.21-10.75 100.00 100.00 100.00 100.00 87.50 100.00 
 
 
 
Table F12. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and non-isolated double outlet right ventricle 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.43-27.75 0.33-49.01 0.15-37.82 100.00 100.00 100.00 100.00 100.00 95.83 
Spatial scale County vs. block group 0.78-52.30 0.59-35.24 0.18-38.18 100.00 100.00 100.00 100.00 100.00 95.83 
Spatial data limit 200 km vs. 0 or 50 km 0.81-43.94 1.03-33.91 0.01-34.42 100.00 100.00 100.00 100.00 100.00 95.83 
Aggr. sequence Direct vs. two-step 0.20-31.75 0.11-39.66 0.04-30.96 100.00 100.00 100.00 100.00 100.00 95.83 
Temporal data limit 7 or 14 days vs. 0 days 0.39-27.68 0.02-43.25 0.11-28.64 100.00 100.00 100.00 100.00 100.00 100.00 
Weighting scheme IDST vs. IDS 0.01-24.80 0.02-34.58 0.03-21.14 100.00 100.00 100.00 100.00 100.00 93.75 
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Table F13. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and isolated coarctation of the aorta 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.16-20.65 0.15-16.80 0.66-11.82 100.00 100.00 100.00 70.83 95.83 100.00 
Spatial scale County vs. block group 0.13-30.96 0.15-28.58 0.02-31.83 100.00 100.00 100.00 62.50 45.83 100.00 
Spatial data limit 200 km vs. 0 or 50 km 2.42-23.05 0.00-35.61 2.94-37.91 100.00 100.00 100.00 62.50 45.83 100.00 
Aggr. sequence Direct vs. two-step 0.25-19.44 0.38-10.16 0.03-8.69 100.00 100.00 100.00 70.83 95.83 100.00 
Temporal data limit 7 or 14 days vs. 0 days 0.75-12.20 0.37-12.03 0.10-8.24 100.00 100.00 100.00 56.25 93.75 100.00 
Weighting scheme IDST vs. IDS 0.38-7.27 0.61-9.25 0.41-10.29 100.00 100.00 100.00 81.25 93.75 100.00 
 
 
 
Table F14. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and non-isolated coarctation of the aorta 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.57-40.10 1.15-40.22 0.11-24.39 100.00 100.00 100.00 87.50 100.00 75.00 
Spatial scale County vs. block group 0.53-58.38 0.35-52.29 0.20-55.94 100.00 100.00 100.00 87.50 100.00 75.00 
Spatial data limit 200 km vs. 0 or 50 km 2.25-38.91 2.21-53.60 0.40-39.19 100.00 100.00 100.00 87.50 100.00 25.00 
Aggr. sequence Direct vs. two-step 0.27-49.04 0.11-25.87 0.35-15.94 100.00 100.00 100.00 87.50 100.00 83.33 
Temporal data limit 7 or 14 days vs. 0 days 0.37-35.03 0.02-27.56 0.24-19.43 100.00 100.00 100.00 87.50 100.00 87.50 
Weighting scheme IDST vs. IDS 0.03-18.29 0.58-22.14 0.87-11.60 100.00 100.00 100.00 93.75 100.00 87.50 
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Table F15. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and isolated hypoplastic left heart syndrome  
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  1.34-17.23 0.29-24.22 0.01-18.73 100.00 100.00 100.00 50.00 79.17 91.67 
Spatial scale County vs. block group 1.63-50.15 0.01-53.19 0.33-34.54 100.00 100.00 100.00 50.00 70.83 58.33 
Spatial data limit 200 km vs. 0 or 50 km 0.71-47.60 0.58-43.03 1.51-33.42 100.00 100.00 100.00 66.67 37.50 58.33 
Aggr. sequence Direct vs. two-step 0.31-16.06 0.28-24.48 1.03-21.73 100.00 100.00 100.00 66.67 79.17 91.67 
Temporal data limit 7 or 14 days vs. 0 days 0.15-15.36 0.21-15.06 0.93-10.71 100.00 100.00 100.00 75.00 87.50 100.00 
Weighting scheme IDST vs. IDS 0.29-14.89 0.08-10.58 0.51-12.31 100.00 100.00 100.00 93.75 81.25 93.75 
 
 
 
Table F16. Evaluating the effect of alternative choices for estimating exposure on prevalence ratios measuring the association between maternal exposure to 
benzene and non-isolated hypoplastic left heart syndrome 
Decision Comparison Range of % differences % of CI overlapping % Agreement 
  Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4 
Temporal scale 1-12 weeks vs. 3-8 weeks  0.15-70.27 0.08-32.82 0.01-39.83 100.00 100.00 100.00 100.00 87.50 79.17 
Spatial scale County vs. block group 0.03-42.04 1.26-32.22 0.54-42.42 100.00 100.00 100.00 100.00 87.50 79.17 
Spatial data limit 200 km vs. 0 or 50 km 0.47-66.94 0.34-39.30 0.97-43.86 100.00 100.00 100.00 100.00 87.50 45.83 
Aggr. sequence Direct vs. two-step 4.33-49.15 1.42-28.36 1.50-18.36 100.00 100.00 100.00 100.00 95.83 87.50 
Temporal data limit 7 or 14 days vs. 0 days 0.11-41.56 1.03-27.95 0.12-18.54 100.00 100.00 100.00 100.00 93.75 87.50 
Weighting scheme IDST vs. IDS 0.07-48.18 0.65-24.41 0.06-18.56 100.00 100.00 100.00 100.00 87.50 75.00 
 
 
